





LIGHT SOURCES 


. without Correction factors . 


Whenever you see a lighting man taking a direct 
measurement from a flourescent or other special light 
source . .. conveniently and quickly, and without con- 
sulting correction tables ... you can be reasonably 
sure the instrument is a WESTON Illumination Meter. 
For, all the W 







; ¥ 
The develophheht “of 1424. versafile instruments 


ing in the urement tools... 
then, continu se racing to con- 
stantly provide the utmost in convenience and de- 


pendability for the measurment need. 

Complete information on WESTON instruments for 
convenient light measurement, as well as for efficient, 
automatic control of lighting, will gladly be sent on 
request. Weston Electrical Instrument Corporation, 
578 Frelinghuysen Avenue, Newark 5, New Jersey. 














WESTON 


DIRECT-READING 
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Model 703 Sightmeter 
— equipped with the sta- 
ble all-glass WESTON 
perfected VISCOR filter. 










Model 603 
WESTON 

Illumination Meter 
(VISCOR filtered) 










Model 614 
WESTON 
IHlumination Meter 
(VISCOR filtered) 
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WHEN 


Starting in 1928 with studies of Thiokol, the 
first synthetic rubber-like material 
cables for superior oil and moisture-resistance), 
Okonite has pioneered in the use of synthetics for 


(used in 


improving cable insulations and protective cover- 
ings. From the beginning, we have been one of 
the largest users of these materials. 

Our studies on neoprene, for instance, were 
started back in 1931. Our research investigators 
soon established its usefulness for electrical wires 
and cables. The resulting product, named OKO- 
PRENE, was applied to cables in sheath form to 
protect the rubber insulation. OKOPRENE 
sheaths are strong, tough and resist extremes of 


Dsons7o 
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INSULATED &f w® WIRES and CABLES 


HOW YESTERDAY’S RESEARCH HELPS WIN TODAY’S WAR... = 


WE STARTED TO USE SYNTHETICS! 


sunlight and weather. OKOPRENE also resists 
oil, corrosive chemicals, acids, alkalies, flame and 
heat. 

OKOPRENE was perfected long before rubber 
rationing was necessary. Today it conserves rub- 
ber-insulated cables by making them last longer 
and it is being used extensively to replace rubber 
in new cables. But the point we really want to 
make is that OKOPRENE, like Thiokol, was first 
used by us not as a rubber substitute but because 
it offered a substantial improvement in cable 
protection. Bulletin OK-2009B describes its prac- 
tical advantages and gives technical details... 
The Okonite Company, Passaic, New Jersey. 
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Lice c have found that one gang, 
with Electroline Steel Duct-Rodding 
Equipment, can make a half-hour job out 
of one that formerly took two gangs two 
weeks with old-style equipment! 


In consequence, they have made amaz- 
ing savings in labor cost alone. Add to this 
lower first cost, the lower handling cost, 
and longer life ... then you have their 
reason for adopting Electroline’s speedy, 
economical Duct-Rodding Equipment. 
















The construction is simple 
and trouble-free, yet affords 
the outstanding advantages 
of easy, efficient rodding and 
great durability in service. 


KT VN 






Ay 


A 
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You can turn days into minutes, too— 
by speeding up installation and cutting 
costs with Electroline Duct-Rodding Equip- 
ment. Get full details and prices... 
write for a copy of descriptive Bulletin 939. 





RET ESS Oa wet is late ae 
nd Leader fittings meeting 


O22. 859.525 x Se ete 
Pick-up 





£ 
a 





Right,Electroline Steel Rodding Equip- ~ 
ment feeds easily around the bends. & 


Below, Leader locked in Pick-up fer 
eith hk or pull. 


———e ———— 
a “Ss 
3 | Pay = 
er push or p a ae) 
zt 
i a 
tae - 
} ee > 
o£ ; - 
4 
% 4 +. ojigel My 4 a 
PATENT APPLIED FOR BEAT ee MAS i A Fs 


4121 SOUTH LA SALLE STREET 
CEC aGo., tLLino ts 
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Millions of feet of Simplex wires and cables in ser- 
vice before the war are still doing good work on many vital war jobs. 
Every day they are proving the value of prewar Simplex quality. They 
should be kept in service as long as possible because of the scarcity of 
materials from which to make new cables. 


Simplex cables, as now made, conform to government 
regulations prohibiting the use of natural rubber for commercial pur- 
poses. The “know how” built up through nearly sixty years devoted ex- 
clusively to the manufacture of insulated wires and cables has enabled 
us to develop synthetic insulations to pinch-hit for prohibited rubber 


compounds. 


Unusual demands are being met, unusual service is be- 
ing rendered, values are being discovered in new materials and plans 
are being made to apply war-time developments to postwar cable ser- 
vice. Simplex postwar wires and cables will be better than ever before. 


Simplex wires and cables, for the duration, are war 
products subject to such restrictions as may be necessary to conserve 
strategic materials. Under modified specifications they are being made with 
the same skill and care that have been the basis of Simplex quality for 
so many years but they are available only for essential war work. 


Simplex Wire & Cable Co., 79 Sidney Street, Cambridge 39, Mass. 


WIRES and CABLES 
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CONDUCTOR SUPPORT 
CLAMPS AND FITTIN 


LSet i 
Cy 


Mt ek 


INTERRUPTER SWITCHE 


eB ee 
Ma eee 


e} 





SWITCH OPERATING | 
MECHANISMS 


Yi 
ae: 


| 


SUBSTATIONS 


oe By wiping under pressure, a new, clean 

da ee eae 
ISOLATED PHASE 

HEAVY DUTY BUSES 


contact is made with each operation. 


™, 


r | : 62 Dirt-free, smooth operating hinge. Ring- 





type Hi-Pressure contact provides uniform 









| oe 
(Tee 
\ Os blade pressure in all positions. 
\ o> P KIRK INTERLOCK 
el > SYSTEMS 
¥ a Uniform contact loading with individual 
contact clips, reinforced with pressure 
springs for each Hi-Pressure “button” AUTOMATIC 
aidiek SECTIONALIZING 
: aE eB 


€ Four bolt, type TC terminal clamp for 
1200 and 2000 ampere rating. Lower 


DISCONNECTING SWITCH ratings include two-bolt mounting pads for ee oo 


cable lugs or single clamps. 





Many operating schemes for group operat- 
ed switches are shown in Bulletin 1310. TESTING DEVICES 


ILWAY AND INDUSTRIAL ENGINEERING CO., GREENSE 








! OLTAGE of a line doesn’t make much difference 

when trouble develops. It still requires use of emer- 
gency equipment, men, materials, and loss of time; 
all searce articles today. You can well afford to 
build low-voltage lines “for keeps”. This is no 
time to invite unnecessary service calls. 
Good strain clamps--O-B Universals--will do their 
share in such a program. They are designed by 
the same transmission engineers who have estab- 
lished most of the basic principles in modern sus- 
pension and strain hardware. They are made in 
the same plants, to the same standards, as all other 
O-B transmission devices. They are built to doa 
specific job by men who understand that job. Uni- 
versal Strain Clamps are no mere side-line or ton- 
nage item to O-B. They are carefully designed to 
do a job and do it well. Let us show you how. 


x 


Cable is held solidly by the double action of a snubbing princi- 
ple (1), and a powe rful clamp (2). Universal Strain Clamps will 
develop a slip strength in excess of 90 per cent of the ultimate 
of cables with which they are used. Cable is not cut or sharply 
bent. Clamp may be loosened for re-location of cable, or com- 
pletely removed for re-use. 

No sharp line of demarcation exists between gripped and un- 
gripped cable--a frequent cause for fatigue failure. Approach to 
clamp (3) tapers off the grip and removes all danger of cable 
damage. 

{ convenient point is available to hook a pulley block at (4). 
Clamp is pulled in straight position. Tension is not lost when 
falls are eased off. 

Because wind and vibration cause some movement of the jumper 
section of the cable, Universal Strain Clamps are designed to 
keep cable from touching itself or rubbing where it crosses (5). 


Ceco Brtted. 
MANSFIELD. OHIO 


FALLS, ONT. 





LTD., NIAGARA 





CANADIAN OHIO BRASS CO. 


O-B Baby 


(1290) 





a modates cables .125 to .350-inches. Ultimate strength, 8,000 pounds. 
Two other Universals, the Intermediate and Large size, are avail- 
able for still heavier service. 























Build Your 


OW-VOLTAGE 
LINES 


“For Keeps“ 








Universal Strain Clamp, Catatog Number 80500. Accom- 
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DON'T 
ORGET 















Vis WAS GOOD motor maintenance in peacetime, 
just isn't good enough today! Many motors are 
} working 3 and 4 times as many hours a week today 
Y . need wartime care . . . the kind set forth in 
Allis-Chalmers’ new “‘Guide to Wartime Care of Elec- 
tric Motors.” This interesting, fully illustrated book 
lo ks at motor maintenance from a new perspective . 
describes in detail the 9 main enemies of motor life . 


| While you're worrying shee 

; manpower and womanpower, 
don’t overlook the fact that 
U. S. policy of over-rating 
motors is putting a new strain 
on horsepower! Like an over- 
loaded ded horse, a motor worked 
too far heyond its horsepower 
capacity is apt to break down 
—needs closer attention to- 


tells you where to look for them, how to fight them. To 
experienced men it will serve as a valuable “refresher” 
. . to new employees, as a valuable training course. 
Over 100,000 copies are in use by the armed forces 
and war industry. World-wide demand has necessitated 
Spanish and Portuguese editions! ‘Guide to Wartime 
Care of Electric Motors” is free! Write for your copy. 
ALLIS-CHALMERS, MILWAUKEE 1, WIs. A 1639 


WTiwernaiw yy 


When you do need new motors, look 
into the strength, solidity and all-around 
protection of the new “Safety Circle’’— 
el rol te) TC See 
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WE WORK FOR 


VICTORY 


WE PLAN FOR 


PEACE 
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HORSEPOWER! 


A nll cil Tb at 











Simplifying 


Designed to furnish a steady flow of power, modern, 
Substations also give faster deliveries and installations, 





. EXACT ALIGNMENT NEEDED NWO EXACT AUONMENT RFOUIHED 





ie 





in lila ti lta inant 





collar’ on outdoor and high side of indoor Load Center Unit Sub- 
Stations. There are no flanges to bolt. Flexible cable connection 
of indoor units does not require exact alignment. 


1 You save trouble through installations made easier by the ‘drop 





tions mean lower power losses and improved regu- 
lation... giving you better motor operation, more 
efficient lighting. Production is stepped up! 


You save power! Allis-Chalmers Unit Substa- 4) You save time because ss standardized dada of 





po 


circuits. 
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Load Center Unit Substations eliminates time-consuming 
“specials” in drafting room and shop. This means faster 
deliveries of units completely adaptable to your needs! 


Stasty Lead Supports 
Rigid, braced suppor’ 
hold ‘leads securely } 

sition during $ 


stem S$ 
caused Or de spacing 
ses elec- 


tresses 
hort- 


of leads increa 
trical strength. 
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Kemeny 


DISCONNECT STATIONARY, 
SWITCHES ATR BREAKER 


OIL FUSE 

CUTOUTS 2. DRAWOUT 
METAL-CLAD BV Osteo se aU Cea: 
SWITCHGEAR 


DIRECT _ IGANBE 
CONNECTION ELECTRICALLY. 
rO ROOF 

BUSHING eds 

LOAD BREAK | MANUALLY 
SWITCH AND | OPERATED) 
FUSE COM 

BINATIONS 


You save money through standardized 
design and manufacture of Allis-Chalmers 
Unit Substations. You may choose from 
many high and low voltage connections! 










“Feather-Touch’ ’ Contre 




























ipped wit 

Touch” Control: 
€ 

maintains vortses * 


narrow ban 
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is Savi 
packaged Allis-Chalmers Standard Load Center Unit 
increased production . . . save valuable floor space! 





WE WORK FOR WE PLAN FOR 


VICTORY PEACE 





8 | ALLIS-CHALMERS 
ey ee? UNIT SUBSTATIONS 


5 You save space thanks to the compact design of Allis- 


ie 


u ‘ Get th i 
ee outdoor Unit Substations. If the load center naiieas ies — AC ae prs’ = 
ever shifts, these modern units are handier to move. And ALLIS-CHALMERS, MILWAUKEE 1, WIS. 


that trim appearance is an asset, too! 





A 1648 


Enclosed Wiring amor Jig-Built Switchge2t Gasket Life 
| Control wiring Pree tlis-Chalmers switch: Longer Gask {1 on 
tected by built-in _ducts . oe js built in stur y Extended tank wa sae 

, . affords safe, mere e e uniformity. transformers, Pro 

operation of units. Large manufacture cork gaskets from ci 

channels allow room for k installation, VU compression when ons 

additional secon ary ment, more bolts are tightened. 1 

esntrol wiring, if neede ° insures @ 


\ means ~ 

correct align : i 

> satisfactory operation. Up, construction 1 
s 4 permanent seal. 
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Accuracy : + or-6 inches 


12 


.. How "See-ab//ity “is helping 
skilled workmen produce range 
finders of amazing accuracy for 
the U.S. Army 


They said it couldn’t be done! 

No sir, no one could turn out range finders, eyes 
for our army’s artillery—as accurate as it wanted 
them—as fast as it must have them ! 

But that was a long while ago—before Pearl 
Harbor! 


Today, Industry is in quantity production on 
range finders almost absolute in accuracy. 
Today, thanks to American know-how, gunners 
all over the world, smack their targets right on 
the nose! 

“See-ability” through better, more scientific, 
lighting helps make this miracle possible. It is 
helping make high speed precision machine work 
a routine matter. It is helping bring well-nigh 
superhuman skill to human eyes and fingers. 


KEEP YOUR DOLLARS 
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FIGHTING 











That is why millions of Westinghouse Mazda 
Lamps are ear-marked to bring “‘‘See-ability’’ to 
this and other vital war work. 


More light for war plants! In many factories, 
equipment is showing the strain of continuous, 
round-the-clock production. Especially lighting 
systems! You can help these plants get more 
light. Send for free booklet, “See-ability for 
Indoor Eyes.” It is full of valuable suggestions. 
Westinghouse Electric and Manufacturing Com- 
pany, Lamp Division, Bloomfield, N. J. Plants in 


25 cities... offices everywhere. 


BUY WAR BONDS 
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at better than 5000 vards ! 









Westinghouse | 
MAZDA LAMPS 


FOR BETTER ‘‘SEE-ABILITY’ | Ke. 
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Yer ae 
YPICAL STA 
‘ DRY -TYPE 


Typical wall-mount- 
ing construction, with 
light durable expanded 
steel mesh protective 
enclosure. 


Standard Dry Type 
Drip-proof Transform- 
er showing welded 
steel, ventilated cabi- 
net. For indoor service, 
floor mounting. 


For weather proof serv- 
ice, Standard type MC 
transformers are used. 
Core and Coil are com- 
pletely surrounded by 
moisture-proof com- 


pound. 
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Sn eee 
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#ELIABILITY... 


Ocltandard, 


DRY-TYPE 


Sf 


i Jj ; 


AND GAIN THESE PRACTICAL ADVANTAGES! 


T No Fireproof Vaults Needed 
2 Probably the greatest advantage of dry-type construction today is that no 
fireproof vault is needed for housing the transformer. The consequent saving 
of time and material is especially worthwhile at this time. 


Install Near Load Center 
Similarly, the fact that Standard Dry Type Transformers may be placed 


near the center of the load, reduces long, expensive wiring installations. 
Furthermore, power characteristics at the points of use are better. 


Compact 


* 


Standard Dry Type Transformers are compact and light in weight, saving 


floor space and permitting greater flexibility in arrangement of equipment. 


Efficient, Economical 


*Added to the other advantages, the efficiency of Standard Dry Type 
Transformers means economy of operation and low installation cost. 


Standard Dry Type Transformers may be 


installed anywhere—inside public build- 
ings, in mines and factories—with full 
safety. They contain no liquids to con- 
stitute a fire or explosive hazard. 

Made in sizes and types to suit a wide 


‘variety of applications, Standard Dry Type 


VISIO 


y) 


Transformers serve dependably and eco- 
nomically. Engineering designs have been 
amply proved in service. Available with 
either Class A or Class B insulation as 
desired. Drip-proof and enclosed cabinets 
can be furnished. Our nearest represent- 
ative will gladly furnish complete details. 


7 Co. WARREN, OHIO 
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AID 20 war production. 


Better lighting begins with better wiring. Motion 
economy and working efficiency begin with provision 
of electric power outlets at point of use. WIREMOLD 
Industrial System-Wiring methods and materials have 
rovided these two production necessities for busy 
war plants throughout the country and in addition 
have helped solve many special wiring problems con- 
tributing to maintenance of war production quotas. 


16 
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IREMO 


Wiremold Engineers . . . and Wiremold Contractors 
and users... are accumulating a wealth of ideas in 
application that will help industry save time and 
money in re-converting to civilian production, For 
example, basic Wiremold installations made now, or 
written into specifications for post-war projects pro- 
vide the flexibility essential to take full advantage 
of future far-reaching developments in lighting, and 
in the greatly expanded future use of electrical con- 
veniences in every department of industry, office, 


farm and home. 


PRO 





PLUGMOLD 


simplifies lighting 
modernization 


In the fluorescent lighting installa- 
tion illustrated above, the advaa- 
tages of #2100 PLUGMOLD for 
use in connection with lighting 
modernization are readily apparent. 
Note that, by the use of rigid cou- 
pling #2101 and a hanger clamp, 
sufficient rigidity is assured to span 
beams and also to furnish support 
for the lighting units. Note, too, 
that Wiremold Polarized Outlets 
#2127P permit plugging in of the 
individual lighting units so that 
they may be quickly removed for 
efficient maintenance. The 3-pole re- 
ceptacles also permit a satisfactory 
ground. A particularly important 
feature of this installation is that 
the Plugmold itself provides a com- 
plete electrical distribution system, 
while the speed and simplicity of 
installation by Wiremold methods 
made lighting modernization of this 
entire factory area possible without 
interrupting production. 


















































ELECTRICAL WORLD @ 


Keep abreast of what Wiremold 
can do for you today and its 
potentialities for tomorrow. Be 
sure your name is on our list 
to receive new bulletins and 
data sheets now available or 
to be issued shortly. Conforms 
to Federal specifications W-R- 
32. Listed by U.L. Immediately 
available on suitable priority. 


The Wiremold Company 
Hartford 10, Conn. 


October 
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LEC’ 


LOWER HEAT RISE 
NO BURNED CONTACTS 
SURE INDICATION 


Substantially built! 
Two sizes: 
50 amps., ‘, ar KV 
co : : Door stays closed! 
irt, rain, snow 
and ice stay out 
but it indicates! 


Old fashioned tried and true area 
contacts of phosphor bronze pre- 
vent excessive heat rise. 


Wedge contacts take up 34 inch 
slack if carelessly left in links, and 
provide recoil on shorts, 


Stainless steel spring puts normal 
tension of less than 2)4 pounds on 
link, therefore no over-tensioning 
of links. 


Shows fuseholder properly fused and 
ready tobeclosed in to housing. Door 
is easily attached in this position. 


Fuseholder and door are removed 
or replaced as a unit. The door 
does not drop out. 

Note the clean simplicity and ab- 
sence of weak or complicated parts 
or mechanisms. 


STREAMLINED 
Conserve vital metals, yet 
comply with all NEMA Cutout Standards. 
No other Porcelain Housed Primary 
Cutouts give you as many advantages 
as these time-tested Dropdown 
Indicating Type Matthews Cutouts 
Send for Bulletin 103 


Try them at our risk. Shows indicating position 
with Fuse Link 
separated 


Phantomized to show 
closed position ready 
to operate 


W. N. MATTHEWS CORPORATION, ST. LOUIS, U. S. A. 


Engineers and Manufacturers Since 1899 
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or 
double quick wiring 
LEPalrs oo 


on war-worn equipment 


These T & B Pressure Connectors are a cinch to install 
—especially for any maintenance man in a hurry @ 
One piece construction @ No loose parts @ Sturdy 
cast construction @ Salvageable @ No solder. 


They take any kind of conductor—solid, stranded, 
flexible, extra flexible, hemp core, rod or tubing @ 
Patented @ Approved @ Tools: Screw driver or hex 
key wrench @ Handy insurance against breakdowns 
that delay vital war production. 


Send for Maintenance and Repair Booklets K 17. 


Our sole Distributor under the T & B Plan is 
the Electrical Wholesaler. He reduces the manu- 
facturer’s selling costs, thereby reducing the 


cost of all electrical material to the user. 


THE THOMAS & BETTS CO. 


INCORPORATED 


MANUFACTURERS OF ELECTRICAL FITTINGS SINCE 1899 
ELIZABETH 1, NEW JERSEY 
In Canada: Thomas & Betts Ltd. Montreal 
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SWITCH TO THE OTHER CABLE 


In case of overload or trouble on the 
main feed cable. Or in case you want to 
connect a new branch to the main cable. 


The tank has 

sight glasses 

forinspection 

of oil level 

and position 
of switch 

links. 


POTHEADS ... BOXES... 
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OIL FUSE 


October 


Use G&W TYPE RA’ 


SELECTOR OIL SWITCHES }) 


Sa a ne 


Safe, practical sectionalization of high 
voltage distribution systems is easy with 
G&W Type “RA” multiple way Oil Dis- 
connects. They are designed for it, 
built for it. Metal-enclosed switching 
links are gang operated by the external 
handle which can be padlocked in 
either position. Incoming and outgoing 
circuits terminate in unit potheads or on 
porcelain bushings. 


G&W Type “RA” Switches vary in 
design to meet different requirements. 
Many types are made for direct attach- 
ment to transformers (with the outlet 
bushings on top eliminated). 


Type “RA” Oil Switches are avail- 
able in 600, 7500, 15,000, 23,000 and 
34,500 volt ratings. Full load break-up 
to 400 amperes, 7500 volts. Charging 
current load break at 15,000 volts. 
Automatic transfer mechanisms can be 
furnished on double throw oil switches 
in 7,500 and 15,000 volt ratings. 


The switch illustrated is a Type “RA” double throw, 3 pole, 7500 volts, 400 
amperes. The cable heads accommodate up to 500 Mcm cables. This switch is 
furnished with or without an elec- 

trical interlock. It can be equipped 

for Cory or Kirk keylocks. 


We shall be pleased to send you 
drawings and prices on the particu- 
lar form of G&W Type “RA” oil 
switch that best meets your require- 
ments. Send for a copy of new bulle- 
tin No. 743. 


ELECTRIC 


CUTOUTS ... OIL SWITCHES AND MULTIPLE CIRCUIT OIL DISCONNECTS 
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NOTHING TO IT, EH? 


Modern war planes can climb a mile a \ 
minute. In very few minutes a fast climber \ 
can be up in the sub-stratosphere. But... 


Temperature takes a nose dive as the 
plane soars higher. At 20,000 feet the tem- 


perature is well below zero. Apparently at \ 
about 35,000 it becomes fixed... at 70 de- \ 
grees below zero in the temperate zone. Over ‘ 
the equator, stratosphere temperature drops as \ 


low as 100 degrees below zero. 


Both pilot and plane encounter troubles in the 
bitter-cold, rarefied air of the sub-stratospherc. 
Moisture freezes, oil congeals, engines gasp and die 
unless aided by turbo-superchargers. 


Nevertheless, planes and pilots are learning to fight 
at higher and higher levels—thanks to research con- 
ducted on the ground in test chambers which reproduce 


the conditions of the stratosphere. Accurately controlled 


Air Or tou by 


GENERAL 


Hear the General Electric Radio Programs: The ‘HOUR OF CHARM,” Sunday 10 P. M., EWT, NBC...““THE WORLD TODAY” News, Every Weekday 6:45 P. M., EWT, CBa 


20 (1302) 




















air conditioning and refrigeration...plus controlled 
pressure...make these tests possible. 


This is one of the many interesting and 
important ways in which air conditioning is 
contributing to our war effort. To do the tasks 
of war time, General Electric has developed 
dependable air conditioning and industrial 
refrigeration equipment...equipment that is 

more flexible, more compact, more efficient. 

After the war, lessons learned in wartime 
\ 4 production will be applied to making better 
r? peacetime air conditioning. This will be made 
\ available to all from General Electric. 
: 


j BABA PII LI I 
\} <Z BUY WAR BONDS <Z 


General Electric Company, Air Conditioning 
VA \ and Commercial Refrigeration Divisions, 
\ \ ; Section 4311, Bloomfield, Testa 


ELECTRIC 


"gy 
a 






ELECTRICAL WORLD @ October 16, 194 


a) 



















He’il never vie with Clark Gable for honors as a 
matinee idol. There’s nothing particularly grace- 
ful or charming about him. He’s as homespun as 


a rag rug, but he knows his stuff. 


He’s the man from the Copper City. He’s the ac- 
cumulated knowledge and skill of the men and 


women who make Rome Cable products. 


His name is “Romey,.” not “MR. Romey”.. . just 


“Romey.” 


Right now he’s chin deep in war orders, but he 
always has time to shake hands with an old 
friend or a prospective customer even though he 
is often compelled to delay or turn down their 


orders for Rome Cable Products. 


ee 









AmerTran. Abestol Immersed Net-Work Trans- 
formers in the State Department, Washington, 
D. C. 500 KVA; 3-phase; primary 13,800 volts, 
60 cycles; secondary 208/120 volts. 


AmerTran Abestol Immersed Transformers offer no fire or explo- 
sion hazards and may, therefore, be located at any point in th 
building without providing expensive vaults. They can be placed 
close to load centers, saving long runs of secondary copper on 
reducing line losses. 

This is possible because Abestol coolant has the high dielectric 
strength of oil without being combustible. Since it will not oxidiz 
or smudge, it requires less maintenance. 

And AmertTran Abestol Immersed Transformers have all the ot 
features of good transformer design: high turn-to-turn insulatio 
linear surge-voltage characteristic, optimum impedance and bol 


anced coil design. 


AMERICAN TRANSFORMER COMPANY 


178 Emmet Street, Newark 5, New Jersey 
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Safety rules are in force in vir- access to dangerous equipment impossi- 

vvv7% tually all Power Plants. Yet ble. They keep such compartments or 

costly accidents frequently occur... switches locked in use . . . or out of use 

very often because someone forgot! ... until the operator has complied with 
So why not replace human frailty with all of your safety regulations. 

mechanical infallibility? Install the With BENDIX-CORY SAFETY INTER- 


Safety Men of “‘The Invisible Crew"’ . . . LOCKS you can interlock and safeguard 
BENDIX-CORY* SAFETY INTERLOCKS. any number of points. Write for full 

These life and property saving units information. Let Bendix engineers help 
never forget. They make unauthorized solve your problem. 


®TRADE MARK OF BENDIX AVIATION CORPORATION 


Products of this division are members of 
“The invisible Crew’’— precision equipment which 


30 Bendix plants from coast to coast are speed- 3 
ing to our fighting crews on world battle fronts. Copororion 
BENDIX MARINE DIVISION ~- One Hanson Place, Brooklyn, New York 
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FOR SPLIT-SERIES 








71 Wiw Dutco 
DYVNAMIC-BRAKING RELAY 


Instantaneous dynamic-braking with split-series 
field motors is provided by this new Dunco Relay 
development, Types 68HX100 and 67HXX100. 

Positive action, less weight, and simpler 
mechanisms are thus provided for a wide range of 
aircraft applications. These include the operation 
of retractable landing gears, wing flaps, trim tabs, 
bomb bay doors, hoists, and similar applications 
utilizing reversing motors. For winch operations, 
the relays permit a simple locking dog to be substi- 
tuted for the conventional large magnetic brake. 


STRUTHERS-DUNN, Inc. 


ARCH STREET, 








FIELD AIRCRAFT ELECTRIC MOTORS 


The Relays are of the famous Dunco “Nut- 
cracker” type with the new, light-weight con- 
struction, and having exceptionally strong contact 
pressure. There are no sliding contacts. Dunco 
positive “Memory” contacts select the proper field 
winding to give reverse torque for braking. All 
parts and contacts are readily accessible for inspec- 
tion. Although the Relays represent a radical new 
design they are actually only a new combination 
of proved components, every detail of which is 
time-tested. They operate in all positions, and 
withstand salt-spray, vibration and altitude tests. 


PHILADELPHIA, 
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Metal Parts } e : a | 
in Tension | a -" 











aL 


NO. 2515 : Porcelain in 


Compression 


Built for FAST DRIVING 
and LONG LIFE 


Strength and safety mean satisfaction for 
you when you standardize on OLIVER 
Wireholders. Designed and built to meet 
your day-by-day problems, Oliver line 
includes styles and sizes for various service 
conditions and mounting requirements. 
Typical Oliver Wireholders are illustrated 








*. oriver es 


No. 2528 













ouver & 


r | 
~~: here. 
f No. 2620 Practical advaniages of the style shown hd 


above includes: strong, one-piece base; 
sharp wood screw; safety lock rigidly 
holds screw in place; firm, even seat; 
ample strength for ‘‘slamming-in"’; porce- 
lain used in compression—metal parts in 
tension. 

Let your OLIVER Jobber show you the 


complete line. 





Makers of Pole Line Materials Since 1894 
PITTSBURGH, PENNSYLVANIA 
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LOCKE INSULATOR , 











LOCKE INSULATORS GIVE YOU 


MORE FOR YOUR MONEY... 






LOCKE COMPRESSION GLAZE 


This patented process greatly decreases the hazard of 
insulator breakage whether from mechanical or thermal 







causes. 





Replacement and maintenance expense is materially 
reduced and longer, more satisfactory service life assured 
when you specify Locke Compression Glazed Insulators. 









This development gives to the surfaces adjoining the 
cement or other assembly material the same additional 
strength that the Locke Compression Glaze gives to the 
rest of the insulator. Locketite Grips, by greatly increas- 
ing the strength at the zone at which the mechanical stress 
is transmitted to the porcelain, enable it to withstand 
overloads indefinitely without hazard. 


Locke insulators with the new Locketite Grips are more 
uniform mechanically and electrically, more stable under 
long time loading and practically permanent. 


FREEDOM FROM RADIO INTERFERENCE 


There is now a Locke Noiseless Insulator for every appli- 
cation on your system. In addition to the outstanding, 
money-saving advantages of Locke Compression Glaze and 
Locketite Grips these units give you complete freedom 
from radio interference. 

This feature is not a temporary make-shift but a per- 
manent characteristic that’is not affected by time, the 
action of the elements or even badly contaminated 


atmosphere. 





















* Specify all these features when you specify insulators. 
They are serious contributions to the economies of modern transmission and distribution. 












BALTIMORE 
MARYLAND 


CAL INDUSTRY 
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WHEN OUNCES FEEL LIKE POUND 


pie m 


List 
*Reg. U.S. Pat. Office Sune 


1230 SIXTH AVENUE prese 
ROCKEFELLER CENTER, NEW YO 


UNITE 
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,ASSAULT TROOPS USE LAYTEX’ 


You know how it is. You slog along all day under full equip- 


the hours crawl along, everything you’re toting gets heavier 
and heavier. The canteen you didn’t notice in the early 
ce stages now weighs as much as your rifle did then. And your 


é rifle feels like a howitzer. Every ounce turns into a pound. 


That’s why ... when you’re moving fast and the going is 


tough ... it’s smart to use Laytex Assault Wire. 
A full mile of Laytex Assault Wire weighs less than 30 pounds. 


ment. At first you don’t mind the weight very much. But as | 
Laytex Assault Wire has a breaking strength of 50 pounds 


per conductor and a talking distance of more than 5 miles. 


Laytex resists concussion and a wide range of tempera- 


ture changes. | 
| 
| 





- It is flexible and waterproof, strong and tough. | 
Conductors are accurately centered and the weight of in- | 
sulation and the diameter of the insulated conductor are 
kept at the minimum. 
u All this adds up to the fact that one man, wearing a breast 
~ reel of Laytex Assault Wire can move swiftly and easily. 
® One man can maintain sure communication with opera- 





tional headquarters. 


Listen to the Philharmonic Symphony program over the CBS network | 
Sunday afternoon, 3:00 to 4:30 E.W.T. Carl Van Doren and a guest star 
present an interlude of historical significance. 


ITATES RUBBER COMPANY 
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THE WESTINGHOUSE LCO OUTDOOR DISCONNECT 


alwa 








...yet locked when shut| 









=. yi See ge 
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ILLINOIS 


TYPE @Q 
PORCELAIN INSULATORS 


Eliminate 


RIORITY 7 ial CAPACITY ARCS BY THE USE OF 
ING @& (am 2 THESE QUIET TYPE INSULATORS 


mequired 





: Type Q on your lines will make possible radio recep- 
om tion for your customers without noise interference. 
a Made in types and sizes to meet modern line needs. 

Radio interference proofed under License from 


Westinghouse covering patents: 2,154,387 — 
| 1,872,557 — 1,987,683 — 1,997,688. 


ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILLINOIS 
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HURRAH/,..... 


But have you a Peak Load that’s due for a drop? 







If your present load is higher than in normal peace _ install Hotpoint-Edison Electric Cooking Equipmen 
times, you’re undoubtedly thinking right now about at the very time the added load will be most welcom 
the problems of the change-over period. We're doing to you. Moreover, you know how great a percentagg 


something to help, and feel sure it will pay you to —_ of cooking is done in off-peak periods. 






join in the effort. 





Tell your commercial customers and prospects this: 
SELL MORE COMMERCIAL USE 


“If your present equipment is inadequate or beyond te 





The solution, at least to a great degree, is to increase ; ee . . , 
[he solution, at to a great degree, is t - pair, consult your distributor or write Hotpoint. New 





the use of current by your present commercial cus- government regulations now permit manufacture of 4 






tomers. Notice how our advertising to hotels, restau- limited quantity of equipment for essential civilian ust,” 







rants, hospitals and institutions is showing, in their 









own trade publications, why they should cook the Edison General Electric Appliance Co., Inc. 


modern way — electrically. We're preparing them to 5618 West Taylor Street, Chicago 44, Ill. 






THE KITCHEN OLDEST AND LARGES! 
OF TOMORROW MANUFACTURERS Of 
WILL BE COMMERCIAL ELECTRIC COOKING EQUIPMENT ELECTRIC COOKING 
ALL- ELECTRIC RANGES + BAKE OVENS - ROASTING OVENS EQUIPMENT 
DEEP FAT FRY KETTLES - BROILERS - GRIDDLES 
FOR VICTORY — BUY U.S. WAR BONDS AND STAMPS 
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By the use of special jigs 
and fixtures that automat- 
ically assure precision 
alignment, the time re- 
De Bret alle tal 
crankshafts has been re- 
a on ae duced from 112 hours to 
13CO* 108 less than 4—an increase 
in production speed of 
2800%. 


GIO’ 
sHING 
vee SAN FRANC 
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Each SWITCHBOARD: 
al problem 


ny other. It depends 


ig an individu 


AS 
different from a 






















The one you need may be 
on the job it will be required to do. 
so be taken into consideration 


d. It should be 0 designed as to 


uld improvements in design and 
when needed. 


Future expansion roust al 
when planning the switchboar 

rmit of modernization (sho 
functioning be made), and increase of capacity 
Live Face Switchboards are available when desired, or 
equire them- e trend is safety elec- 
trical equipment, however, and @ Safety Type Switchboards 
are rapidly replacing Live Face equipment. These include 

t breaker construction. 


both switch and fuse and circul 
& crncuir BREAKER 


SHUTLBRAK 
(7) Circuit Breaker Type breakers 


Switch units are 

30 to are 2 or 3 pole thermal type- Maxi- 
for mum capacities are 600 amperes, 
250 volts AC or DC, and 575 volts 
AC. For larger capacities, air or ol 


are used. Approved 
> Laboratories, Ine. 


when conditions © 




































@ Shutlbrak 
built in capacities o 
1200 amperes» inclusive; 
250 volts AC or DC, and 575 
AC, in 2, 3 and 4 poles. 

circuit breakers 


volts / 
Approved by Underwriters” 
Inc. by Underwriters 


Laboratories, 


& KLAMPSWITCHFOZ 


n capacities from 39 to 1800 ampere 


so 30 to 600 amperes, inclusive, 2 
d double throw. They 


ating switele 





@Klampswitehfuz units are made i 
inclusive, 250 volts AC and DC; al 
volts AC, in 2, 3 and 4 pole type* single an 
: Laboratories, 


approved by Underwriters 

in capacities of 600 amperes a” 
AC and pc, and 200 amperes © 
AC. All other capacities are appro 


hes only- 




















connect switc 





latest Engineering Data 
& Switchboards 


long experienc, 
Engineers 


For the 
on 





consult an @ Sales-Engineer- By 
to help Architects, 


he is competent 

and Specification Writers in problems of d 

ing and specifying electrical installations. Write 

for name and address of the one nearest y° 
Frank Adam Electr 


No obligation. - °°; 
Company> St. Louis, Mo. 





esign: 
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PROVING GROUND FOR INSULATORS... 


The temperament of the Lapp organization is that of dissatisfaction with existing 
methods, existing designs. It is this spirit which produced the Line Post and 
which made necessary the Lapp laboratory, a corner of which is photographed 
above. No sanctum sanctorum, this laboratory is truly an engineers’ workshop, in 
continuous day-to-day use, testing, discarding, proving new designs. As we learn 
how to build better insulators, we build them. Meanwhile, we feel secure in our 
claim that today’s Lapp insulators are adequately suited to today’s needs, that 
Bp... YOu can do no better than to insulate vour lines with Lapp. Lapp Insulator Co., 
SS Inc., Le Roy, N. Y. 
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Tansy 50 and 100 Foot candlers 
ARE BACK! 





- »- areal continuous fluorescent lighting 
system now available to war industry! 


WAR INDUSTRY INSISTED they needed the vital 
benefits of MILLER 50 Foot CANnDLER 
and 100 Foot CanpLeR for better, 
faster, safer production. WPB agreed, 
but in the same breath asked us to help 
conserve war-precious metal. The prob- 
lem—how could we serve them both? 


MILLER ENGINEERING LICKED THE EMERGENCY 


Yes, the same men who pioneered con- 
tinuous-row fluorescent went back to 
their boards . . . surveyed the situation 
... and actually designed an improved 
30 and 100 Foot CANDLER. 


They eliminated the use of considerable 
metal—yet produced a sturdy, substan- 
tial lighting fixture. They went over to 
building’s proven material, Masonite— 
for lightweight but extremely durable re- 


THE MILLER COMPANY e MERIDEN, CONNECTICUT 


flectors. They redesigned the reflectors— 
yet did not sacrifice lighting efficiéncy. 
They simplified construction features— 
so starters could be conveniently lo- 
cated between lamps—so ballasts could 
be exposed for cooler operation. 


AND — in addition to providing it in 
single unit 4-foot and 5-foot lengths— 
it is available in double lengths, 8-foot 
and 10-foot. It is the strength and rigid- 
ity of these double lengths that again 
make possible real continuous-row fluo- 
rescent lighting with its savings in in- 
stallation cost. 


These are the highlights. There’s a lot 
more to the story—important to you 
right now. Better write for full informa- 
tion. 





ILLUMINATING DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 


OIL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 


ROLLING MILL DIVISION 
Phosphor Bronze ond Bross 
in Sheets, Strips and Rolls 


WAR CONTRACTS DIVISION 
Wer Moterie! 
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QUICK FACTS FOR 
FAST READERS 


IMPROVED DESIGN of the Mitte 
continuous fluorescent lighting 
system, introduced in 1939. 

RUGGED LIGHTWEIGHT EQUIP. 
MENT — with sturdy, Masonite 
reflectors—and no reduction in 








lighting efficiency. 
EXPOSED BALLASTS — for cooler 
operation — with starters con- 





veniently located between lamps. 


HIGHER ILLUMINATION — 30, 4/. 
50 or more foot candles. Units 
available in 4-foot and 8-foot 
lengths for 40-watt lamps — in 
5-foot and 10-foot lengths for 
100-watt lamps. 


INSTALLATION SAVINGS from 
30% to 50% possible through 
the use of rigid double length 
units in a continuous-row light. 
ing system. 

SIMPLIFIED MAINTENANCE — re- 
flectors are so easy to handle ané 
remove that women workers ca 
take care of them. 


SAFETY “PLUS” — the Mun 
patented Safety Lamp Lock i: 
available as an integral part o! 
each socket, minimizing th 
danger of falling lamps. 
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Pioneered the Past... 
ENGINEERING THE FUTURE 


addition to producing rotary wing 
raft for the armed forces, Kellett’s 
plants are supplying important parts 












uiring highest skill and aircraft man- 
cure “know how” for our nation’s 
tbombers and fighters ; . . including 
Consolidated B-24 Liberator, the 
Btin B-26 Marauder, the Republic 
7 Thunderbolt and the Curtiss P-40 
thawk. 


feanwhile Kellett’s expanding engi- 
ting staff continues the necessary de- 


velopment of axtogiros and helicopters in 
cooperation with the United States Army 
Air Forces to meet present and future 
military requirements. 


We look forward to postwar oppor- 
tunities for Kellett Rotary Wing Air- 
craft to serve in patrolling electric power 
lines, oil pipe lines and in a variety of 
time-saving and cost-cutting operations 
for industry, commerce, forestry and 
agriculture. Kellett Aircraft Corporation, 
Upper Darby (Philadelphia), Penna. 


KELLETT 


DEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Kellett parts are helping Curtiss P-40 Warha 
to crush the Axis in combat 








Kellett precision-made ports are flying with the 
famous Republic P-47 Thunderbolts 





Kellett products accompany the powerful, 
high-speed Martin B-26 Marauders 





.. and ride with long-range Consolidated 
B-24 Liberators over Germany 
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FLAME DAMPENERS by FRINK 
help make ’em that way, Fritz! 


In order to make American fighter planes 
invisible against night skies, their exhaust 
manifolds are equipped with flame damp- 
eners. These devices “‘black out’’ the exhaust 
flames and make it nearly impossible for 
enemy pilots and anti-aircraft gunners to 
spot our planes in the dark. 

Flame dampeners for some of our most 
potent planes are made to minute tolerances 
by The Frink Corporation, specialists in the 
precision manufacturing and engineering 
that have made the name Frink synonymous 
with quality and skill in the lighting indus- 
try for 86 years. 

A pioneer in fluorescent illumination as 
well as Incandescent lighting, Frink devel- 
oped LINOLITE, the famous ‘‘engineered for 


vision’’ Fluorescent equipment now giving 


Subsidiaries: Sterling Bronze Company, Inc. 


(1320) 


Barkon-Frink Tube Lighting Corporation 


ELECTRICAL WORLD @ 


such efficient and profitable service in many 
of America’s foremost factories, stores and 
banks. 

Today Frink, together with other leading 
manufacturers, is heavily engaged in making 
implements of war. Tomorrow Frink will re- 
sume the high quality engineering and 
manufacturing of lighting equipment which 
have gained an enviable reputation for its 
products in the industry. 


‘“‘LIGHTING SINCE 1857%' 
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estinghouse builds a com- 
e line of feeder voltage regu- 
ors of all types and sizes. Step 
pe regulators for outdoor serv- 
liquid-cooled induction type 
wulators for outdoor and in- 
bor service; air-cooled for in- 
pot service, 
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even miles of transmission line 


Army camps have a way of spring- 
ing up miles away from the nearest 
power plant or substation. Then 
comes the power supply problem. 
Critical materials for transmission 
lines may not be critical to the army 
—but time is! 

For example, by drawing current 
from a near-by existing 66 kv trans- 
mission line, one camp was rushed 
to completion with a minimum of 
time and materials. Feeder voltage 
regulators eliminated construction 
of a parallel line to the substation, 
seven miles away. 

This is typical of the simple, 
speedy and economical solution to 
many power problems made pos- 
sible by the use of feeder voltage 


» Westi 


PLANTS IN 25 CITIES... 


Voltage Regulators 


WORLD 
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nghouse 


OFFICES EVERYWHERE 


ae 


regulators. 

When additional capacity is need- 
ed, be sure you investigate means of 
regulating existing lines before you 
consider new generating capacity or 
new lines. There is a Westinghouse 
feeder voltage regulator to fit your 
requirements, no matter how large 
or how small. Westinghouse Elec- 
tric & Manufacturing Company, East 
Pittsburgh, Pennsylvania. 


WHY YOU NEED VOLTAGE REGULATION: 


1—Low Voltage Affects Motor Torque:— 
Motor starting torque drops off at a 
greater rate than actual voltage drop. 


2—Low Voltage Ups Motor Current Con- 
sumption—Motors required to deliver 
rated output use more current if voltage 
falls off. 

3—Low Voltage Impairs Lighting—Con- 
tinuously good illumination depends 
primarily on proper voltage conditions. 
4—Low Voltage Interferes with P. F. 
Correction—Any voltage drop sharply 
reduces the effectiveness of capacitors in 
correction of power factor. 


j-70415 
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Today Klein Pliers in the hands of soldiers, 
sailors and wartime workers are helping 
speed the day of Victory. When the war is 
won these same quality tools will aid line- 
men—electricians—good workmen every- 
where to do their jobs better, faster, more 


surely. 


In a post-war world, the name Klein will 
continue to stand for the highest quality in 


pliers and equipment as it has “since 1857.” 


e 
DISTRIBUTED THROUGH JOBBERS | a t h 5 a . 


Foreign Distributor: International Established 1857 


3200 BELMONT AVENUE, CHICAGO 


Standard Electric Corp., New York 


40 (1322) 






mda k 











Every good tool in the hands of American 

workers is a threat to the Axis, Every 

tool carelessly used, broken or lost re- 

duces our productive capacity. To help workers get 
the greatest use from their tools, we have prepared a 
booklet on the proper use and care of tools. A copy will 
be sent without charge to anyone requesting it. 
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Answers to questions such as asked in the “E-A" 
Reporter are of vital importance to all trans- 
_ former users. 







a Wagner Bulletin TU-40 on “Normal and Emer- 
gency Loading of Power Transformers" is a 
comprehensive treatise on the subject of trans- | 
former overload, and Bulletin TU-180 answers ~ - iy 















the questions of design and construction of dis- 
tribution transformers, and also includes infor- 
mation on available accessories. 


These bulletins have been edited by qualified 

transformer engineers, and are only a few of 

2 f the many bulletins that should be in the hands 
seen of everyone responsible for the purchase, 
installation, and maintenance of transformers. 


for your copy of Wagner Bulletin 
TU-40, on “Normol and Emergency 































Loading of Power Transformers”. It No matter what your transformer requirements 
We yolucble ‘end cospentent seer. may be, or what your transformer problems are, | 
ence manuol. Use coupon at lower . | 
right. consult the nearest of Wagner's 29 branch of- 
fices, located in principal cities and manned by, 
trained field engineers. 
in | 
og ' 
Wagner Electric Corporation | 
6456 Plymouth Avenue «+ St. Louis 14, Missouri 
Gentlemen: ; 
Please mail me my copy of Bulletin TU-40 —). | would also like to have Bulletins ' 
TU-180 on Distribution Transformers (_], and TU-181 on Power Transformers _}. 1 i 
l 
| 
NAME ge uae POSITION ___ ; | 
| 
FIRM ee ! 
ADDRESS 
1 
ERATE TR ATD | eS I 
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The tough tasks of steam plant rehabilitation 
and development, will fall on engineers who 
are now serving their country in the armed 
forces, or in the never-ending battle with 
power-plant problems in war plants and in 
public utility plants supplying power to war 
plants. In this they are applying their engineer- 
ing knowledge and skills to the early conclu- 
sion of hostilities. 


When the war will have ended and Victory 
is ours, these engineers will re-direct their 
knowledge and skills from war-making activi- 
ties to the production of steam power for 
peaceful pursuits, utilizing whatever of their 
background of war experience is applicable 
to future industrial development. 
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We of Babcock & Wilcox have implicit | 
confidence in their resourcefulness, confi- | 
dence in their ability to continue overcoming | 
almost impossible assignments. Serving other 
engineers has also kept us on our mettle, as 
evidenced by important B&W contributions 
to the continued evolution of practice in 


steam generation. 


While the war effort has first call on your 
industry's time and resources, you undoubt- 
edly have given some thought to the postwar 
power-plant problems that will confront you, 
as it is ‘never too early for engineering plan- 
ning. B&W engineers will gladly cooperate 
with you to the utmost of their ability, consis- 
tent, of course, with war demands on their time. 


Wing 
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It's the “handy” way to make 
electricians gloves better 


A typical example of B. F. Goodrich improvement in rubber 


Te life of the lineman is no bed 
of roses at best. Certainly he’s en- 
titled to all the comforts that can be 
provided for him as he does his job. 
For example, the need for wearing 
rubber gloves with leather gloves over 
them is a handicap in itself. Yet this 
hard job is often made harder when 
the rubber gloves are the ordinary 
kind, such as gloves made by repeatedly 
dipping hand-shaped forms in rubber 
cement to build up layers of rubber to 
the required thickness. The layers 
lessen the natural flexibility of the 
rubber and increase awkwardness for 
the wearer. 

It was the development of the B. F. 
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Goodrich Anode process that made 
possible the first real improvement in 
electricians gloves. By this process pure 
liquid latex is deposited on a form to 
the required thickness by a single dip- 
ping. The stiffening effect of several 
layers of rubber is avoided. 

But that’s only one of two B. F. 
Goodrich improvements. Before they 
made the forms for the Anode gloves, 
B. F. Goodrich research men learned 
all there was to learn about the shape 
of human hands. They made photo- 
graphs and plaster models of human 
hands at work and relaxed. From them 
forms like those in the picture were 
designed to make gloves with curved 


ELECTRICAL 














The « 
sary jOi 
of cont 
take the 
to outge 
It has j 
LESS 

Elimi 

fingers to conform to the normal pos{ cooler-o 

tion of a man’s hand, with wrists an: ee ieat 

cuffs that make the gloves easier ' 

get into and out of. piece of 
B. F. Goodrich Curv-flex gloves s 

sulted — gloves that surprise linem the upp 

with their comfort and flexibility; tll the bott 

make the lineman’s job easier. Wh 

not call your B. F. Goodrich distribugi plated. 

and ask him to show you a pair 0 

these gloves? See for yourself ho — 

flexible and comfortable they are. 04% & Manu 


write The B. F. Goodrich Compan) 
Industrial Products Division, Ak 


Ohio. Fea 


B. F. Goodr i : 
RUBBER gx“ SYNTHETIC prada 
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N10 
unecessary 
joints 







IN THIS 
CUTOUT “‘LIFELINE“‘ 


The current path is a cutout’s “‘lifeline’’. Every unneces- 
sary joint is a potential troublemaker, can cause loosening 
of contacts and heating. Westinghouse Type EA Cutouts 
take the current.along a direct path from incoming contact 
to outgoing contact. There isn’t a single unnecessary joint. 
It has from 2 to 7 less joints than any other cutout. 


LESS HEATING, LESS MAINTENANCE 


Elimination of unnecessary joints results in a simpler, 
cooler-operating, lower-maintenance cutout. Line lug and 


ae, hs 
tee Y > 
Es ae 
ae 


fuse contact clip are formed as a single unit from the same © f 
piece of copper. Fuse-link head makes direct contact with (: \ ( | il § | \ (: ; 
the upper clip—fuse-link tail is tightened directly against YOU GET THESE FEATURES ONLY IN 
the bottom contact member. Contacts are heavily silver- WEenenen Sree we yee 

: ; : e 180° door dropout...door removed quickly, 
plated. “Lifeline’’ details like these explain the long easily, by hand or hookstick. 

. ; ' : : e Prestite housing ... double the dimensional fidelity 
service life of Type EA Cutouts. Westinghouse Electric of wet process porcelain and more resistant to shock. 
& Manufacturing Co., East Pittsburgh, Pa. J-60512 e Hookstick removal and replacement of door 

... workman never needs to touch the cutout. 


e Lightest weight combined with highest mechanical 
and electrical strength. 


oR Westinghouse PRIMARY FUSE CUTOUTS 
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Preparation of a gt, 4 
moicture, and sutrictentiy teatin'te aan 
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finished joint,” sna reverse of Page 
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i, Remove lest sheathing on both sides 2. Put one conductor in connector, push 
of cable for 10 inches, unwrap binder barrier disc up egaiset this condveter, 
tape erd remove the fillers - then cut then slide other expose4 scorfuctor tate 
oft > tape and inau- the copper connector. Srop type comes- 
lation, exposing the copper eonductor tor can sleo be used 
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HARVEL OIL STOP as used by leading utilities to SEND FOR FREE COPY of this generously illustrated, 1¢ 


. os : page manual prepared especially for utilities engineers. It com 
secure an absolute oil seal on stop joints, sp lices, tains many helpful suggestions for making splices, stop joint, 


terminals and connections. Described by text and and oil tight terminals that will reduce the cost of your opett 
illustrations showing versatility, properties, tions, and will sssure protection 
3 : : against electrical failures in cables 
methods of application, tests and specific uses by where oil pressure is encountered. 
many electrical utilities. Write for this informative man- 


ual... TODAY. Other Irvington 

IRVINGTON VARNISH & INSULATOR COMPANY materials used for splicing: Irving- 

IRVINGTON, NEW JERSEY, U. S. A. ton Bias-Cut Varnished Cambric 

PLANTS AT IRVINGTON, N. J. & HAMILTON, ONT., CAN. Tape, and Cardolite Nos. 590 
Representatives in 20 Principal Cities and 708. 





‘ 


IRVINGTON INSULATION 
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ppreciating the present special need for radio ref- 
prence data in compact, convenient form, the Fed- 
eral Telephone and Radio Corporation presents 
‘Reference Data for Radio Engineers” as an aid to 
adio research, development, production and oper- 


ation. 


in selecting material for this book, the aim was to 
provide for the requirements of the engineer as 
well as the practical technician. Hence, more funda- 
mental data are included than usually found in a 
concise radio handbook, in order to fill a gap that 
has existed in the past between handbooks and 
standard radio engineering text books. Special effort 
also was directed to making the material useful both 
in the laboratory and in the field. 


A glance at the table of contents, listed at the right 
will show the wealth of subject matter included. All 
material is presented in a concise, practical form 
generously illustrated, with more than 175 charts, 
graphs and tables —all conveniently arranged for 
ready use. 


Material for this Reference was compiled under the 
direction of the Federal Telephone and Radio Lab- 
oratories in collaboration with other associate com- 
panies of the International Telephone and Tele- 
gtaph Corporation. This group of companies (in- 
luding their predecessors) possesses experience 
gained throughout the world over a period of many 
years in the miaterialization of important radio 
projects. 


CHECK THIS 


General Engineering Tables. Conversion Table, 
Fractions of an Inch with Metric Equiv- 
alents, Copper Wire Table, Copperweld 
Wire: Mechanical and Electrical Prop- 
erties, Standard Stranded Copper Con- 
ductors, Screw Head Styles and Method 
of Length Measurement, Standard Ma- 
chine Screw Data—Chart for Hole Sizes. 


Engineering and Material Data Insulating 
Materials, Plastics: Trade Names, Phys- 
ical Constants of Various Metals, Fusing 
Currents of Wire, Melting Points of 
Solder, Temperatufe Chart of Heated 
Metals, Spark Gap Voltages, Thermo- 
couples and Their Characteristics, Char- 
acteristics of Typical Thermocouples, 
Head of Water and Approximate Dis- 
charge Rate, Wind Velocities and Pres- 
sures, Weather Data: 

(Temperature Extremes, Precipita 
tion Extremes, World Temperatures, 
World Precipitation. ) 
Principal Power Supplies in Foreign 
Countries, Audible Spectrum, Ether 
Spectrum, Radio Frequency Classifica- 
tions. 


Audio and Radio Design—General. Condenser 


Color Code, Resistor Color Code, Stand- 
ard Color Coding for Resistors, Induc- 
tance Charts for Single Layer Solenoids, 
Copper Wire Coil Data, Reactance 
Charts, Time Constants for Series Cir- 
cuits, Impedance Formulas, Network 
Theorems, Electrical Circuit Formulas, 
Attenuators, Filter Networks. 


Rectifiers, Special Connections and Circuit 
Data for Typical Rectifiers, Selenium 
Rectifiers. 


Vacuum Tubes and Amplifiers. Vacuum Tube 
Design: (Nomenclature, Coefficients, 
Terminology, Formulas, Electrode, Dis- 
face Data, Filament Characteristics. ) 
Ultra-High Frequency Tubes, Vacuum 
Tube Amplifier Design: ( Classification, 
General Design, Graphical Methods, ) 
Resistance Coupled Audio —— De- 
sign, Negative Feedback istortion, 
Army and Navy Preferred List of Vacuum 
Tubes, Cathode Ray Tubes, Approxi- 
mate Formulas. 


Telephone Transmission. Power Ratio, Volr- 
age Ratio, Decibel Table, Transmission 


Uniform Lines, Transmission Line Ty 
and Their Characteristic Impedance, | 
pedance Matching with Shorted Stub, 
Impedance Matching with Open Stub. ) 
Wave Guides and Resonators. 


Radio Propagation and Antennas. Field Strength 
of Radiation from an Antenna, Field 
Strength from an Elementary Dipole, 
Ulera-Short Wave Propagation: ( Line of 
Sight Transmission Distance. ) Reflection 
Coefficient of Plane Radio Waves from 
Surface of the Sea, Distance Ranges of 
Radio Waves, Radio Transmission and 
the Ionosphere, Time Interval between 
Transmission and Reception of Reflect- 
ed Signal, Linear Radiators: (Maxima 
and Minima of Radiation—Single-Wire 
Radiator.) Antenna Arrays: ( Radiation 
Pattern of Several Common Types of 
Antennas, Radiation Pattern of Multi- 
Element Linear Broadside Array, Radia- 
tion Pattern of Multi-Element Binomial 
Broadside Array. ) Frequency Tolerances. 


Noise and Noise Measurement. Wire Tele- 
phony, Radio. 


Non-Sinusoidal Waveforms. Relaxation Oscil- 
lators, Electronic Differentiation Meth- 
ods, Fourier Analysis of Recurrent 
Waveforms, Analyses of Commonly 
Encountered Waveforms. 


Dimensional Expressions. 


Greek Alphabet. 

Mathematical Formulas and General Infor- 

mation. Miscellaneous Data, Mensura- 
tion Formulas, Formulas for Complex 
Quantities, Algebraic and Trigonomet- 
ric Formulas, Approximations for 
Small Angles, Quadratic Equation, 
Arithmetical Progression, Geometrical 
Progression, Combinations and Per- 
mutations, Binomial Theorem, Mac- 
laurin’s Theorem, Trigonometric Solu- 
tion of Triangles, Complex Hyperbolic 
and other Functions, Great Circle 
Calculations. 


Mathematical Tables. Logarithms of Num- 
bers and Proportional Parts, Natural 
Trigonometric Functions for Decimal 
Fractions of a Degree, Logarithms of 
Trigonometric Functions for Decimal 
Fraceions of a Degree, exponentials (e" 





TABLE OF CONTENTS NOW ———— 








This handy new reference should be on the desk of Line Data and Constants. gad © =), Maceeal oc Napecian Loge- 
every radio engineer. Order your copy today — only Radio Frequency Transmission Lines. Trans. mee Hyperbolic Tanpeoe Bese 
one dollar, in serviceable green cloth binding. The mission Line Data: ( Surge Impedance of Functions. 
order form at the right is for your convenience. 

—---—- USE THIS CONVENIENT ‘ORDER FORK ---~—- 1 
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Federal Telephone and Radio Corporation 
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No.15 .... PICKING THE 
PROPER TOOL FOR THE JOB 


ere is another in the series es how to use the 
ight tool properly for a particular job. Following such 


yrocedure inevitably saves time and results in a more 
workmanlike job. 





n production work, where light wire must be cut 
ften as part of a work sequence, use CRESCENT 
MAGONAL CUTTER WITH SPRING. The small 


wring keeps the = apart and ready for the next cut. 
xample: Assem 


ling radio tubes. 




























and tools can be Overloaded. For cutting heavy in- 
ilated wire use CRESCENT LINEMAN’S SIDE 
UTTING PLIERS —they’re designed to meet the 
bughest assignments. Jaws of lighter pliers can be 
brung or broken on “over-capacity” work. Example: 
utting heavy, insulated wire. 
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i tli ed 8 @% 
“How To Do It” 
Information For 

Crescent Tool Users 


ee 
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Where the work calls for numerous. properly formed 
loops or bends in light wire, use CRESCENT ROUND 
NOSE PLIERS. The round, tapered jaws permit loops 
and bends of varying radii. Ecsuples orming wire 
loops in small lot production. 





For the majority of electrical connections (other than 
heavy), use CRESCENT LONG NOSE SIDE CUTTING 
PLIERS. The long nose of this plier will reach into 
tight places, and cut wires as well. Example: Making 
telephone connections. 


MAIL THE COUPON FOR FREE REPRINTS 
This is No. 15, in Crescent’s TOOL NOTES Series. 


These informative advertisements providing practical 
information for users of hand tools, are available either 

unched to fit a standard 3-ring binder or suitable for 
Laiestn board and classroom use. Coupon request will 
receive prompt attention. 


CRESCENT TOOL COMPANY, JAMESTOWN, N. Y. 


Crescent Tool Co., Jamestown, N. Y. F-4 
Please send your “TOOL NOTES” Series 


(} for Bulletins L_ for 3-ring binder 


Name 


Address 


he re bs aie a 


____ State 
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A Goal 


The strongest fighting nation in the world 
today is Russia. What happened in the quarter 
of a century since its economic and _ political 
collapse in 1917 to bring about this miracle? 
Many people will give many reasons, but funda- 
mentally Russia is strong because her leaders 
had a goal. They had five-year plans that were 
very amusing to the rest of the world, and espe- 
cially so when they did not achieve their objec- 
tives in those periods. Over a period of twenty- 
five years, however, they have progressed more 
than any other country—they had a goal. 


There is a lesson here for the electric utility 
industry. It cannot be frightened at the tremen- 
dous war load that will drop with peace. It must 


have a vision of expansion. 


To do that the industry needs a goal—not 
an easy goal that so often is used as an incentive 
for salesmen, but a five-year or ten-year plan 
that will be: difficult. It may be more than the 
industry can do, but even if a goal is not reached 
in the time set, it will have to be admitted that 
the industry will be further ahead and stronger 
for its next climb than if it had no goal at all. 


What sort of a goal can the industry have? 
Perhaps the easiest to think of is the average 


residential consumption. For more than sixty 
years the industry has, without a goal, brought 
this figure up to something in excess of one 
thousand kilowatt-hours a year. Let’s make our 
goal one thousand kilowatt-hours a month. 


Impossible! Of course it is impossible right 
now, but is it ultimately? Is it in twenty-five years 
or some lesser time? As a goal, is it not worth 
shooting for? With a total now of approximately 
27 million residential customers, that would 
mean, instead of 27 billion kilowatt-hours for 
this class, something in excess of 300 billion 
kilowatt-hours, or twice the energy sold last year 
to all classes of customers. Isn’t that a goal worth 
aiming at? 


For the past fifteen years the increase in 
residential consumption has averaged something 
over 200 kilowatt-hours each five years. Most of 
these years, however, were during the depression. 
Suppose the industry takes as its first five-year 
plan five times that figure, or a 1,000-kw.-hr. 
increase. In other words, let the first five-year 
program call for doubling the average residen- 
tial consumption. If we double every five years 
we will reach our goal in less than twenty years. 


Planning in Russia gave to the despondent 
people of that country a new hope, a new vision. 
It gave them the courage and strength to bear 
all kinds of sacrifice. It gave to them the same 
kind of incentive that our pioneer forefathers 
had when they opened up our vast west. It will 
give to the utility industry and its employees 
and its investors the same kind of vision and the 
same desire to reach out once more. It was Rus- 
sia’s great antidote for defeat. It will be good 
medicine for the electric utilities. 
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Frank R. Phillips Station 
Simple, Flexible, Ingenious 


Shatt generator for station auxiliaries— Voltage chasing control on any. 
iliary buses — No oil in electrical equipments — Dry-type transformers — Gy. 
ters on panels and trays for control runs— Panel units on skeleton frame; 


F. S. BROWN," R. B. Hornert and W. H. JONES,4 Duquesne Light Company, Pittsburgh, Pa. 





MECHANICAL and electrical item, 
of primary interest in the Frank R. 
Phillips power station, recently con 
structed near Pittsburgh, are: 


_ Coal Storage wimny i 1. Method of receiving, storing 
’ 220,000 tons ats oz ‘ and delivering coal to the station. 
? Fe witch-Yard ° y 
be 2. Use of low bunkers with hori. 
». ~~Coal trestle } l 1 deli 
Se —-Whirley crane zontal Redler conveyor delivery to 
~ the mills. 
3. Centralization of control fo; 
oe fiom oe both boilers and turbine in one room. 


4, Use of a generator on the shafi 
of the main unit for one source of 
station service power. 


~- Dl ace 
orage W ——_ Unit 
ns at 20ft. Pek eee ig 
1g / 


blak 
Transter blag. -- -- 


Raila Sh, Jine 





U/timate satin” R/ mene 5. Arrangement of control cable: 
in Transite trays. 
COAL DELIVERY, storage and handling. Truck or rail delivery. provision for river 6. Absence of oil in all indoor elec. 
delivery: storage by tractor and carryall; electric crane delivers from pile to belt [Fr ical equipment. 
conveyor 7. Arrangement and location of 


the relay switchboards. 

8. Use of a modified type of bench 
board in the control room. 

9. Mounting of all switchboard: 


generator 


Condensate on gutter type frames which also 
cooler. i serve as a wiring raceway. 

¥ 10. The use of a temporary end 

! LL Jy wall made up of demountable Trancel] 

eae iS; a panels supported on a light sted 

cooler 4 Steam framework. This wall can be readily 


tere moved without the dust created by 
the usual masonry dismantling oper- 


ation. 


c 
! 
! 
4 


J. Oi! coolers | 


tt 
cemed§= ocemoame 


Air ejector | 
i Ratings 

me Initial installation consists pri: 

Heater arain- : Eee 

—— . marily of two 430,000-Ib.-per-hou 

Drip ---+F steam generators feeding 850 pi. 

pte 3 900 F. steam to a 60,000-kw., two: 


Drip tank pump--" } F 7 
| Pe 7 e cylinder, tandem-compound turbine 
ee t leaerator : ‘ aa - 
coer aves baie pump The main generating unit is about 8° 


ft. long and comprises the following 


FIVE STAGES of feedwater heating by turbine extraction. Boilers are twin-furnace electrical units: 
type equipped with radiant and convection type superheaters: also economizers; four 








exhausters each: other auxiliaries in customary duplicates. Fans driven by constant- serial engineer, stations 
. uctural engineer. 
speed motors through electric couplings for speed adjustment {Mechanical engineer. 
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ne 75,000-kva., 11,600-volt, three-phase, 
Os an 0.8 power factor, 3,600-r.p.m. 


dros ooled generator. 

tone °7 500-kva., 2,300-volt, three-phase, 
8 power factor, 60-cycle shaft generator. 
“One 250-kw., 250-volt, direct-connected 


nain generator exciter. 

One 40-kw., 125-volt, 
halt generator exciter. 
One 3-kw., direct-connected pilot ex- 
ter for the main generator exciter. 

A spare steam-driven set of exciters 
s installed. 

A single-pass, divided water box, 
adial-low type, deaerating con- 
enser with two circulating water 
yumps was installed. The use of an 
djustable weir in the discharge tun- 
el maintains a safe operating seal on 
he condenser outlet and allowed a 
onsiderable saving in building costs. 

Two steam-driven and one motor- 
Iriven boiler feed pumps were in- 
talled, one steam-driven set having 

single-stage turbine arranged for 


uick starting. 
Duplicate Station Service 


Station service supply affords two 
independent sources of power so ar- 
anged that voltage disturbances will 
be very unlikely to occur on both 
ources at the same time. Due to 
stem conditions at this point both 
56-kv. and 22-kv. buses, as well as 
2-kv. generator leads to a lesser ex- 
ent, are subject to large voltage dis- 
rbances on severe cases of 66-kv. 
rouble. 

One source chosen was a bank of 
ation service transformers tapped to 
he 22-kv. bus; which is fed at this 
boint from the main 66-kv. system 
nd from the 22-kv. system across 
e river. The other source of power 
osen was the 7,500-kva. shaft gen- 
ator which was selected in prefer- 
nce to another transformer bank fed 
om some other part of the system or 
apped to the main generator leads, 
r a separate steam-driven house 
it. Studies show that this shaft 
enerator should be a very reliable 
purce of auxiliary power even if the 
lire outside system becomes dis- 
nnected from the plant. Its me- 
anical stability, and therefore its 
equency, are as reliable as that of 
he main unit. Its electrical isolation 
om system connections is complete. 
Duquesne Light Company uses 
oltage chaser” control for the selec- 
on of sources of station service 
ower; these are automatic controls 
hich cause a bus or load auto- 
atically to select a good source if 


)-CY 


direct-connected 





























LECTRICAL WORLD e 





October 16, 





TURBO-GENERATOR unit also carries shaft generator and three exciters 


there is one. After normal condi- 
tions have been re-established at the 
preferred source the load automati- 
cally switches back to it. 

This “voltage chasing” feature de- 
termined the size of the shaft gen- 
erator rather than the load available 
for it. The 7,500-kva., 2,300-volt 
generator selected is a standard in- 
dustrial type machine with relatively 
high reactance. To permit satisfac- 
tory automatic transfer of large 
motor loads to such a source it was 
essential that the reactance value of 
the machine be lower. The cheapest 


way of accomplishing this was to buy 
a larger machine. Automatic voltage 
regulation was also installed. Experi- 
ence in “voltage chasing” both buses 
full of running load to this generator 
shows a voltage disturbance lasting 
five seconds, the voltage dipping be- 
low rating to about 1,700 volts mini- 
mum and returning to rating in about 
three seconds and the voltage going 
over rating and returning to normal 
in about two seconds. Automatic 
transfers of this nature have been 
entirely successful. 

Double breakers between sections 


22 KV. 
transfer bus 


2040 KVA: 


a e 
shiFfer 


2-40000 3-2500 
kK KVA.3D UA 1p 


60,000 KW. 000 KW. 
11.6 KV, 80 % PF. Poe! 80 a 
al eaten BKK, 


mie 


Coal, 
hand- 
ling 7 4680 V. bus /-B 
300K #? , 

39 3 / LmG A $60 V. bus 1 misc. 
Taain bus ao § wt 


Crus Sor 
Boller No. 2 auxiliaries 
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= v’ essential load 





i 115/199. LTG bus I-B 


i 2.3 KV. bus I-A 


; ~~ j 

F60V bus TA St 

essential lowd N 

460V. | bv Ss 

1-A mise hie tae Tex 
Soller No./ 

4 AUX/ Vorses 

U5/IGIVLTGC. bus /-A 


AUXILIARIES SERVED from split buses with “voltage-chaser” control 
All three pairs of auxiliary buses (2,300, 460, 115/199 volt) automatically transfer to good 


source, but cannot be paralleled. Sections isolated with corridor between. 
1,200-amp. for source breakers found cheaper than single 2,000-amp. 
Dry-type transformers for 440- and 115/199-volt buses and for 
15,000-amp. air breakers on 440-volt motors (instantaneous and 


of 100,000-kva., 
service units with bus-tie. 
coal handling substation; 


Two air breakers 


inverse time-limit protection) made possible by low fault current from 300-kva. standard 
impedance transformers and located singly or in groups near motors. Auxiliary electrical 
bay is located at electrical center of station. Two 40,000-kva. transformers connected solidly 
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in parallel; 69-kv. neutral resistor in two parts separated by wing wall. 
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are standard on this system for power 
station auxiliary load for the reason 
that a single tie breaker between bus 
sections can fail and take both buses 
out of service. 

Principal auxiliaries are served 
from these 2,300-volt buses. Where 
auxiliaries occur in pairs, one-half 
are served from one bus and one-half 
from the other. Loss of either of the 
two main station service buses will 
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GUTTER TYPE of construction (on 66-kv. panel, rear) 


with cover removed 


Short connections from test switches or terminal blocks to 
board equipment; considerable saving in cost of wiring 
and job is clean looking with cover in place; gutters ex- 
tend to floor above and form sides and supports for relay 


boards. 


RELAY BOARD FRONTS are merely T-bar frames —_ 











connections to the system. This room 
is air conditioned. The top room is 
the relay room. 

Four units of plant can be accom- 
modated in the combination of rooms. 
Steel switchboards of unique side gut- 
ter construction are used. 

Use of a separate room for relays 
resulted from experience with such 
equipment at other power stations 
where they were located in the sameé 


me 


not made as frequently in contrd 
panels as they are in relay panek 
The generator section of switchboard 
is an improved bench type of 
struction. 

Control wiring is principally wit, 
multi-conductor cable consisting j 
stranded copper conductors insulate) 
with ;’g-in. oil-base rubber insulation 
with gy-in. colored Neoprene jacks 
around individual conductors, rubhe 


Con. 














































sitediinedh 


Es 


& 


aa 


(i = 


a 


Sie ele Er 


i" 


| 


‘Reson sams bails 
|e 
Se 
bE) 


a: 


They accommodate individual relay panels 8/2 in. wide and some multiple of 2 in. in height; seven heights of panels from 2 to 22 it 
accommodated all equipments; one punching of a blank accommodates numerous relays; unoccupied spaces left: open. 


cause only a drop of about 40 per- 
cent in generating capacity if all es- 
sential auxiliaries are running at the 
time. 

Control room area consists of three 
rooms, one above the other. The bot- 
tom room is a raceway area for con- 
trol wiring. It also contains batteries 
with their motor-generator sets. The 
room above it, located at the main 
operating floor elevation, is the main 
control room and contains nothing 
except that equipment essential to 
control the electrical features of the 
station, such as the main unit, the 
sources of auxiliary power and the 
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room as the control. Advances in the 
art had resulted in many changes and 
additions, which resulted in crowded 
conditions as well as undue expense. 
There is plenty of room for expansion 
in the Phillips layout and the indi- 
vidual panel method of mounting re- 
lays makes changes relatively easy. 
Advantage was taken of vacant space 
in the center of the room to install 
air-conditioning equipment for the 
control room below. 

Main control panels in the control 
room are solid panels of conventional 
type, as a concession to appearance, 
and due to the fact that changes are 


ELECTRICAL WORLD @ 





fillers, a core tape and a flamepro 
asbestos braid over all. No metallij 
tape is used. This cable is run i 
conduit where necessary, is used w! 
derground in wet or dry location 
but is largely installed laid in Transit 
trays lining the walls of control tu 
nels which leave the control roo 
basement and run to the switchboat 
and the plant proper. 

Control power is supplied by a no! 
mal and an emergency 60-cell storaz 
battery with individual M.G. sé 
Heavy feeders run out to the swits 
yard as control power buses. 4 
control circuits are supplied throug 
194 
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ouble-throw switches, so that a 
from either battery may be 
Losen. it being the practice of the 
Duquesne Light Company to place a 
rounded control circuit on the emer- 
ney battery until the ground can 


prvic! 


cle ared. 
Grounding and Protection 


Grounding in the station is conven- 
onal. except that large areas are not 
necessarily looped with ground 
ses, the ground buses being run 
stead to locations near groups of 
buipment. Very low ground resist- 
nce is obtained by tying into cer- 
in sheet piling that was left in 
ace, the top joints of all this sheet 
ing being “tacked” together with a 
rch to give a continuous circuit. 

In the outdoor switchyard ground 
istance was very high. Therefore. 
was necessary to install a large grid 
give effectively low resistance for 
rect lightning strokes. 

Outdoor switchyard equipment is 
ther completely shielded by over- 





























ad ground wires so located above 
nes and equipment as to make the 
ssibility of direct stroke very 
mote. 

There is no oil in any electrical 
uipment in the power station. How- 
er, because mains from the bulk 
» storage system used for lubri- 
ting oil fire protection were avail- 
le, they were tapped to the 440- 
It and 2.300-volt electrical rooms: 
» is also piped to the shaft gen- 
stor, which is a closed-circuit. air- 
led machine. 

All of the power transformers ex- 
tthe dry type are located outdoors. 
tdoor transformers are “Iner- 
re and they are further protected 
“Mulsifyres.”” Other equipment in 
p outdoor switchyard is not directly 
tected, but hose lines and portable 
fighting apparatus are at hand. 


Lighting 


ighting in boiler room and _ in 
bine room basement is incandes- 
it in prismatic reflectors, throwing 
ibstantial amount of light upward, 
ing lighting on a cubage rather 
non an area basis, illuminating 
>and conduit. 

he emergency lighting system has 
cially located fixtures at essential 
nts. Lamps are lighted continu- 
ly by a.c. and transfer to d.c. bat- 
) if trouble arises. 





GENERATOR-BOARD BENCH is narrow and carries only main circuit breaker control 
switches at hand level. Bench wiring accessible by removing front apron 





CONTROL TUNNEL to switchyard has cables laid in Transite trays; about 60 percent 
of the control wire in the plant is in such trays 





GENERATOR-BREAKER BAY (66 kv.) of switchyard; station characterized by wide 
circuit segregation; layout flexible for any ultimate pattern; 22-kv. yard is similar 
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Light Up for Victory — 


Proposal would have electrical industry sponsor celebra- 


tion—Much organization and planning needed—Tangible 


suggestions are made for work to be done now 


R. C. McFADDEN, Southern California Edison Company, Ltd. 





WHEN the time comes to turn on the 
lights again all over the world, are 
we who represent the industry that is 
responsible for these lights going to 
be ready to turn them on? Are we 
going to take the responsibility of 
seeing to it that the lights are ready? 
The author maintains that we should 
not only be willing to accept that 
responsibility, but we should reach 
out and assume the responsibility. 

All agree that with the end of the 
war there will be a celebration that 
will far surpass that of the 1918 Arm- 
istice. As an integral part of any 
such celebration, light will be one of 
the most important factors. In fact, 
such a celebration could not be held 
without light or even with light as we 
have it today. 

We should visualize this new vic- 
tory celebration as our industry’s 
great opportunity, not only to effect 
a quick recovery to normal in so far 
as light is concerned, but to do a 
great public service. At the same 
time we can demonstrate in yet an- 
other way that the electrical industry 
is always ready for any emergency 
that may arise. 


Much Planning Needed 


The very suggestion of the Light Up 
for Victory idea gives the electrical 
industry its cue. However, because 
our industry is not going to stage this 
victory celebration alone and because 
our part in it of necessity must be 
secondary, though extremely impor- 
tant, it behooves us to do much plan- 
ning in advance. It is entirely in 
order, even at this early date, to 
initiate the thought in the proper 
places for not only a coastwise cele- 
bration, where dimouts have cast a 
pall of gloom, but nationwide as well. 
We must offer at the same time the 
services of the electrical industry in 
order to help make such a celebration 
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the grand affair that it must be. 

During these months and years of 
dimout and blackout our street light- 
ing has almost vanished, signs and 
floodlights have been darkened, win- 
dow lighting dimmed, home lighting 
reduced. We cannot restore all of 
this lighting by wishful thinking, 
even at the war’s end. Positive ac- 
tion only will do the job. Planning 
must not await that near approach of 
victory day. The work of organizing 
the whole idea must be done now. 
Some concrete suggestions are here 
given to guide this advance planning: 

Street-Lighting Systems — Make 
complete arrangements for removal in 
one day’s time of all the shields now 
on street lights and be prepared to 
restore all that have been turned off, 
both in size and number. 

Make certain that all of those per- 
sons responsible for the maintenance 
of these systems, be they cities, coun- 
ties or political subdivisions, are pre- 
pared to remove in one day’s time all 
the black paint and shields with which 
they are covered. It may be neces- 
sary to determine in advance the 
proper technique to do this job quick- 
ly. Sufficient manpower must be 
available, the proper paint remover 
at hand and the entire procedure care- 
fully worked out. Also, that all lamps 
that have been turned off, removed or 
reduced in size be restored to normal. 

Electric Signs—As a result of the 
disuse of electric signs a large ma- 
jority of them will not be in shape to 
light up. They will have been robbed 
of bulbs, tubes will be found broken, 
fuses removed, and due to their ex- 
posed location will be in all stages 
of repair. This situation must be 
recognized and necessary steps taken 
in ample time by the sign companies, 
utility representatives, contractors, 
and others, to make certain that all 
existing signs will have been inspect- 
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ed, repaired and made ready for ser. 
ice. A sign-to-sign survey must }y 
started. This is very important in th 
preparation plans, because withoy 
our blazing signs the celebratio, 
would fall short of its mark. 

Outside Decorative Lightinz—sj 
that has been said concerning sign, 
applies to such lighting. 

Window Lighting—Restoration 4 
window lighting should be one of the 
first orders of business in this plan, 
To comply with dimout orders th 
number of lights have been reduce 
lamp sizes cut down and many wir 
dows are entirely dark. 

A window-to-window survey must 
be made by our lighting men to d 
termine the exact status and an effort 
made to sell the merchant on the ideg 
of having the proper number and siz 
of lamps on hand for immediate res 
toration of original lighting on short 
notice. 


) 


Sponsorship Important 


It does not take much imagination 
for any one to see the possibilities o 
such a celebration. We in the elec 
trical business must see that it i 
properly sponsored and supply the 
spark to set the wheels in motion. 

The plan in its entirety has been 
presented to the planning committe 
of the Los Angeles Chamber of Com 
merce and carries its indorsemen 
and, further, the directors of this asso 
ciation have given unanimous approv 
al to the program. The idea is spread 
ing rapidly, as evidenced by the fad 
that the San Francisco Chamber o 
Commerce has announced its sponso 
ship of such a post-war celebratio 
and a complete committee organiz 
tion has been set up to handle it i 
all its phases. 

As a part of the general plan the 
must be, of course, suitable publici 


ser 


9S 


an 


prepared to be given out at the props . 
time in the form of news releases, ov4 se 
the radio and in the form of adver “a 
i lic wi 
ing so that the general public ni 


understand and be familiar with 
objective and be ready to co-opera 
and participate. 

We have heard a lot about s 
glow in recent months. Let us sho 
the world just what sky glow reall 
is. Let us make it a symbol of vi@ T, 
tory. Let us make it so bright thiacti 
it can be seen around the world. ‘prog 
us make it a beacon that no nation Give, 
group of nations will ever again dai |, 
attempt to extinguish. amp 
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Power Companies Push 


Conservation Program 


« 


Advertising and publicity methods used to build 
load now being employed to promote wartime econ- 


omy as utilities respond to government request 





REPORTS from power companies 
representing 64 percent of the whole 
industry on the basis of customers 
served give definite proof of country- 
wide co-operation on the part of the 
utilities in the inauguration of the 
National Conservation Program. 

Survey letters were sent out by 
ELectricAL WorRLD to 187 operating 
utilities with customers numbering 
25,115,000, about 78 percent of the 
whole industry. To have covered the 
industry completely would have about 
doubled the size of the mailing, with 
consequent slowing up of the survey 
in all its aspects and without a com- 
parable improvement in the validity 
of its results. Replies were received 
from 113 utilities, a 60 percent re- 
turn, extraordinarily high in the his- 
tory of ExectricaL WorLp—and 
probably any other—surveys. The 
high return is remarkable also in the 
fact that replies were prompt, practi- 
cally all of them received within ten 
days after the date of mailing. This 
promptness is evidence that the con- 
servation program is in the forefront 
of utility men’s minds. The replies 
came from utilities with 20,640,000 
customers, 82 percent of the total of 
the utilities addressed. Thus it may be 
concluded, by legitimate extension of 
the survey results to consider them as 
typical of the whole industry, that the 
initial advertising and publicity steps 
of the electricity part of the conserva- 
tion program are being taken. 


Newspaper Advertising 


To the question, “Is your company 
actively promoting the conservation 
program?” all replies were affirma- 
tive, 

In response to the request for ex- 
amples of newspaper advertising an- 
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nouncing the program, there came a 
veritable deluge of proofs and clip- 
pings. Some idea of the amount may 
be gained from the impressionistic 
picture that follows this report. 

Every section of the country was 
represented. Most of these advertise- 
ments were duplicated many times 
for insertion in local newspapers. The 
coverage, therefore, was wider than 
would be apparent from the mass 
here illustrated. 

Two or three of the full-page ad- 


re ad 
TONIGHT 
MEANS A 
BRIGHTER 

TOMORROW 





SLOGAN USED by Cleveland Electric 
Illuminating Company which has attracted 
considerable attention 


vertisements sent in were joint with 
other local services—gas, water, tele- 
phone and transportation—and in one 
instance the announcement was made 
over the signature of the local indus- 
tries and the Chamber of Commerce. 
Reddy Kilowatt appeared frequently. 
Many of the advertisements repro- 
duced or quoted from the Washington 
statement announcing the program 
and signed by Nelson, Ickes and East- 
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man. Also the paragraph asserting 
that the industry has ample capacity 
to meet all foreseeable needs, con- 
tained in J. A. Krug’s letter of July 
24, 1943, to electric utilities and their 
customers, had a place in most of the 
advertisements. 

Although the survey letter asked 
only one question, above quoted, and 
requested only examples of newspaper 
advertising, many of the replies gave 
details about the promotional activi- 
ties and were accompanied by im- 
pressive exhibits of direct mail, bill 
stuffers, display pieces and the like. 
Several companies sent complete 
plans for launching and carrying on 
the conservation program, organized 
and written up with the same care and 
forethought that were given to the 
sales campaigns of before the war. 


Other Publicity 


According to the replies, most com- 
panies are using, in addition to news- 
paper advertising, bill stuffers or bill 
imprints to persuade people to use 
less electricity. Letters explaining the 
reasons for electricity conservation 
and accompanied by instructions on 
just how to conserve are being sent to 
commercial class customers. Meet- 
ings, letters and articles in their com- 
pany publications are telling em- 
ployees about the program and how 
they can assist it by instruction and 
example. Spot announcements and 
regular broadcast features carry the 
program over the radio. Conservation 
stories are fed to the newspapers. 
Street car and bus cards remind the 
riders of the necessity to save elec- 
tricity. Conservation placards and 
banners adorn the sides of power 
company trucks. Utility men exhort 
civic clubs on the subject and form 
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company office windows tell the story 
to passers-by. Display cards and post- 
ers stand on counters and are hung 
on walls of utility offices and are dis- 
tributed to local stores and other 
business places. Cards asking guests 
to turn off lights are placed in hotel 
rooms. 

While the survey request specific- 
ally was for the initial advertising, 
sufficient evidence was sent in to indi- 
cate that a substantial proportion of 
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SMALL LIGHT BULB placard used 
on pull cords and switch plates by 
Columbus & Southern Ohio Elec- 
tric Company on its properties and 
made available to customers who 
will display it to advantage 


the industry had worked out plans for 
a continuing program. These include 
all forms of publicity. 

Accompanying a few of the letters 
were newspaper clippings reporting 
the participation of the local utility in 
the campaign and in some instances 
commenting editorials. The number. 
however, was not large enough to give 
any indication of the support of the 
local press. 

It can be said from the evidence of 
this survey that the electric utility 
companies made a sincere effort to 
get the national conservation program 
off to a good start. Some have more 
elaborate and better-thought-out plans 
than others, which is a condition to 
be expected since the program is vol- “ i 
untary. 4 \ 35 — oS KF “Ml moa. 


A MASS VIEW of power com- 
pany advertising announcing the 
national conservation program 
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Tests of Thermoplastics 
for Electrical Applications 


E. K. CLIVER, Electrical Engineer, Plastic Division, Celanese Corporation of America, Newark, N. |, 





CONSIDERABLE work has _ been 
done, and is being continued, to estab- 
lish standard, informative tests for 
plastic materials. Some test methods 
differ for thermosetting and thermo- 
plastic materials, but work is being 
done through the American Society 
for Testing Materials toward estab- 
lishing the same standard tests for all 
plastic materials. These tests all refer 
to the plastic material itself, other tests 
as prescribed by the A.I.E.E., Un- 
derwriters Laboratories, I.P.C.E.A., 
NEMA, U. S. Government and the 
various branches of the armed forces 
must be applied to the finished equip- 
ment in which plastics are used to 
assure the proper performance of 
such equipment. 

Tests on the plastic material itself 
determine its basic properties and 
serve to identify it, but only the tests 
on the finished equipment can con- 
firm the applicability of a plastic for 
any particular use. Thus, a material 
which has excellent electrical prop- 
erties in the laboratory may flow, 
crack, disintegrate, corrode copper 
wire or otherwise fail in use. Simi- 
larly, a material with a relatively high 
moisture absorption may mold best 
or may have other characteristics 
which make it more applicable than 
a material with a lower moisture ab- 
sorption. There are times when 
moisture absorption is not even a 
true indication of the suitability of a 
material for use as insulation due to 
the conditions in which the material 
is used in the finished equipment. 

As plastic manufacturers are often 





*This is the fifth in a series of articles treating 
plastics appropriate for electrical applications. 
Preceding articles appeared in the April 17, 
1943; June 12, 1943; August 7, 1943, and Septem- 
ber 4, 1943, issues of the ‘Electrical World.” 
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Testing methods and equipment used in deriy. 
ing the published mechanical and electricq! 


properties of cellulosic and other plastics 





FIG. 1—Tensile jaws of Amsler universal 
testing machine with standard tensile bar 
of cellulose acetate under test 


not in a position to fabricate and test 
finished equipment in which plastic 
materials are used, their laboratories 
are chiefly concerned with the testing 
of the plastic material itself. A num- 
ber of test methods have been adopted 
in standard or tentative form by the 
American Society for Testing Ma- 
terials and have been generally ac- 
cepted by the plastics industry. The 
standard A.S.T.M. tests for plastics 
are designed essentially for molding 
materials and relatively thick sheets. 
The laboratories of the plastics divi- 
sion of the Celanese Corporation of 
America use A.S.T.M. methods when- 
ever possible and have developed tests 
of their own for their thin sheets and 
films or have adopted modifications 
of tests used in the paper industry. 
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Tests of this type also will eventually 
be standardized by the industry. _ 
Specimens to be tested must be of 
standard shape and dimensions and 
must be properly prepared and con. 
ditioned. Injection molded specimens 
may give results different from those 
obtained from compression molded 
specimens. Properties of plastic ma. 
terials are affected by temperature or 
humidity, or both. It is, therefore, 
necessary in making standard tests straigl 
that the test specimen be brought in about 
equilibrium with some prescribed a pen 
conditions of temperature and hu. (Fig. 
midity and that it be tested while so witha 
conditioned. Cellulosic test specimens ans 
are generally conditioned prior to rate o: 
testing for 48 hours in an atmosphere minute 
.of 50 + 2 percent relative humidity be cut 
at 25+ 1 deg. C. (77+ 2 deg. F. are pal 
as specified for type R materials un. in ord 
der A.S.T.M. D618-41T (Tentative! cracks 
“Methods of Conditioning Plastics to tear 
and Electrical Insulating Material: Tens 
for Testing,” unless otherwise pre: are es] 
scribed in the test procedure. All ex- films. ¢ 
ceptions to standard preparation, con: machin 
ditioning and testing should be noted insulati 
when test figures are published. as laye: 
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Strength and Elongation 


Physical tests are very necessary on 
materials used in the electrical in 
dustry. Even though a material i: 
good dielectrically. it may not be 
suitable physically for the application 
in which it is to be used. Often 4 
material with superior physical prop 
erties is used for an electrical appli: 
cation even though other material: 
surpass it electrically simply because 
the good electrical materials have lowest 1 
physical or mechanical weaknesses. of the s 
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The physical tests mentioned below 
are the ones most often required. 

Tensile strength and _ elongation 
tests on cellulosic molding materials 
and relatively thick sheets (over 0.020 
in.) are made in accordance with 
AS.T.M. method D638-42T on a 
standard testing machine (Fig. 1) 
with a rate of jaw separation of 0.20 
to 0.25 in. per minute with the ma- 
chine running idle. Tensile strength 
and elongation are influenced by the 
shape and thickness of the test speci- 
men, the method by which the speci- 
men is molded, the rate at which the 
specimen is pulled apart and the con- 
ditions of temperature and humidity 
to which the specimens are exposed 
before and during testing. Specimens 
made from sheet material will give 
results differing from those which are 
molded, and since there are thousands 
of different cellulosic plastic formu- 
lations, each formula may give re- 
sults peculiar to itself. 

Thin sheets, films and foils (as thin 
as 0.0005 in.) are tested by a differ- 
ent method. In our plastics division 
laboratories the test specimens are 
straight side strips, 15 mm. wide and 
about 5 in. long. They are tested in 
a pendulum type tensile machine 
(Fig. 2) such as is used in paper 
testing. The jaw separation at the 
start of the test is 50 mm. and the 
rate of jaw separation is 4 in. per 
minute. These test specimens must 
be cut very carefully so that the sides 
are parallel. They must be cut cleanly 
in order to be free from incipient 
cracks which may cause the specimens 
to tear and give erroneous results. 

Tensile strength and elongation 
are especially important where thin 
films, cut into tape, are run through 
machines to wrap them as primary 
insulation on wire or motor coils or 
as layer insulation in relay coils. 


Compression and Impact 


Compressive strength is determined 
in accordance with A.S.T.M. method 
D695-42T. The test specimen is a 
tight prism, of square cross-section, 
+x 4x 1 in. Compressive strength 
has little significance for soft sheets 
and soft molding formule, as these 
materials flow under the load and so 
delay or eliminate the breaking point. 
A more important value is the com- 
pressive yield strength, which is the 
lowest load at which the compression 
of the specimen increases while the 
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FIG. 2—Tensile testing machine for film 
and foil; released weight swings through 
known arc; pointer indicates arc through 
which weight swings after fracture 


load is held substantially constant. 
It is expressed in pounds per square 
inch of original cross-sectional area. 
This value is considerably below that 
for compressive strength. This test is 
not applicable for films and foils. 

Compressive strength is important 
in coil forms, washers, bushings, layer 
insulation, extruded cable insulation, 
spacers and numerous other molded 
parts. Tests are made in apparatus 
like Fig. 1. 





FIG. 3—Charpy impact testing machine; 
released weight swings from known 
height; pointer deflects proportional to mo- 
tion after fracture 
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Impact strength is measured in 
accordance with A.S.T.M. method 
D256-41T by either the Izod or 
Charpy method. The Izod method 
uses a cantilever support for the test 
specimen and the Charpy method 
(Fig. 3) uses a simple beam support. 
This test measures the resistance of 
a material to breakage by a single 
sharp blow. Again, comparable re- 
sults require that the specimens be 
identically prepared, conditioned and 
tested. Cold and dry conditions de- 
crease impact strength in cellulosic 
plastics, and warm and damp condi- 
tions increase it. This test is impor- 
tant for materials subject to rough 
handling during or after fabrication, 
such as parts requiring machining, 
riveting or punching, and equipment 
such as flashlight cases and telephone 
parts especially when used by the 
armed forces. 


Deformation and Distortion 


Deformation under load is meas- 
ured in accordance with A.S.T.M. 
method D621-41T. Certain modifica- 
tions are necessary for cellulosic ma- 
terials, This test is a measure of the 
tendency of a material to cold flow 
or assume permanent distortion 
through plastic flow under a constant 
load (1,600 psi.) at a specified tem- 
perature (120 deg. F.) for a specified 
time (24 hours). (A.S.T.M. method 
D627-41T specifies 4,000 psi. for the 
load, but this was found unsuitable 
for cellulosic materials.) The de- 
crease in height, measured in inches, 
of the test specimen at the end of 24 
hours is the deformation under load. 
Data on deformation under load are 
important where pieces are clamped, 
bolted or riveted together or are held 
in place by compressive force. 

Distortion under heat is measured 
in accordance with A.S.T.M. method 
D648-41T. In this test the specimen 
is atest bar 5 & 4 & 4 in., supported 
as a simple beam (supports are 4 in. 
apart) with a specified load (5.5 lb.) 
applied midway between the supports 
(Fig. 4). The distortion under heat 
is measured by the temperature at 
which the test bar sags 0.010 in. at 
the mid-point when the temperature 
is increased approximately 1 deg. F. 
per minute. The heat distortion test 
is not necessarily a true measure for 
the effect of heat on a material since 
it does not take into consideration 
differences in the rate of softening 
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at various temperatures. A method 
of determining the effect of heat on 
plastics is desirable for materials 
which must meet the requirements of 
equipment using class A insulation. 
For certain applications cellulosic 
plastics may be used at a higher tem- 
perature than that specified for class 
A equipment. 


Other Physical Tests 


Other physical tests often required 
are: 

Water absorption in accordance 
with A.S.T.M. method D570-42. This 
is a measure of the amount of water 
absorbed by a test specimen after 
total immersion in water under stand- 
ard conditions. It is given as a per- 
centage of the dry weight of the speci- 
men. This test is not conclusive in 
determining the dielectric applica- 





FIG. 4—Apparatus devised for determining 
distortion under heat and weight 


bility of a material, as a material with 
a relatively high water absorption 
may be better dielectrically than a 
material with a relatively lower mois- 
ture absorption, although this is not 
the rule. It is not the actual percent 
of moisture absorbed that determines 
the dielectric usefulness of a material, 
but the effect of this moisture on the 
electrical properties. 

Specific gravity data are required 
for aircraft materials and are desir- 
able for material used in rotating 
equipment. They also enter into cal- 
culations for the finished units ob- 
tainable per pound of material pur- 
chased. This test may be made in 
accordance with A.S.T.M. method 
D71-27 on solid polished specimens 
of cubical or other regular shape. 

Flexural strength may be deter- 
mined in accordance with A.S.T.M. 
method D650-42T. A standard speci- 
men is supported as a simple beam 
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and a load applied at the mid-point 
until breakage occurs or the specimen 
is forced through the supports. The 
latter occurs frequently when cellu- 
losic plastics are tested, indicating 
their great toughness. 

Tear strength and folding endur- 
ance of films and foils are tested by 
methods similar to those described 
for insulating papers in A.S.T.M. 
method D202-41T. 

There are also A.S.T.M. methods 
for testing the electrical properties of 
plastics. For most power applications 
the chief requirements are high di- 
electric strength and high insulation 
resistance. 

Dielectric strength in volts per mil 
decreases with an increase in thick- 
ness of the material. It is, therefore, 
necessary to mention the thickness of 
the material when giving the dielec- 
tric strength. This test is made in 
accordance with A.S.T.M. method 
D149-40T. Any difference in prepar- 
ing, conditioning or testing the spec- 
imen will yield different results. All 
variables must, therefore, be stand- 
ardized. The electrical conditions 
must also be standard since differ- 
ences in rate of voltage rise, fre- 
quency of current and size of elec- 
trodes will affect the results. Tests are 
made using both the short-time and 
step-by-step methods. 

The insulation resistance test is 
described in A.S.T.M. method D257- 
38. A mirror type galvonometer is 
used with a calibrating resistance. 
All physical and electrical test condi- 
tions must be standard for compar- 
able results. 


Power Factor 


Power factor and dielectric con- 
stant are especially significant at high 
frequencies. These tests are described 
in A.S.T.M. method D150-42T. It is 
desirable to have as low a power 
factor as possible. The dielectric con- 
stant desired is dependent on the end 
use. Except in the case of condenser 
dielectric material, a low dielectric 
constant is generally required. 

At the lower frequencies these 
values are obtained through the use 
of various types of bridges as de- 
scribed in the A.S.T.M. method. For 
values of dielectric constant a method 
of direct substitution of the test spec- 
imen for air between the plates of a 
condenser is desirable. 

For higher frequencies (50 ke. to 
100 me. and possibly higher) the Q- 
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meter which makes use of a resonant 
circuit has been found very conven. 
ient. Its details are described in g 
companion article on page 83 of this 
issue. 

For very high frequencies a circuit 
employing a miniature transmission 
line can be used. Relatively few |ab. 
oratories are equipped for making 
tests at several hundred megacycles 
and up. The necessary equipment is 
difficult to obtain and desirable test 
conditions are not easily achieved, 
Most of the trouble in making tests at 
high frequencies is encountered in 
the leads between the instrument and 
the test specimen and the necessary 
auxiliary equipment for mounting the 
specimen. 

Good arc resistance is required in 
many electrical applications. This 


test is described in A.S.T.M. method 
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FIG. 5—Schopper fold-endurance tester 


as used for testing plastic films 


D495-42. Equipment similar to that 
required for dielectric strength may 
be used. Arc resistance is measured 
in the seconds a material can stand 
up without burning or tracking while 
an arc of known current travels over 
its surface according to standard pro- 
cedure. The conditioning of the sam- 
ple and conditions of test play an 
important part in the results. 

There is no A.S.T.M. method for 
testing the corrosive effects of plastic 
materials. Several methods are in use. 
Fine copper wires may be placed 
close together on the plastic material 
and a d.c. potential difference estab- 
lished between the wires. Corrosion 
of the wire may be determined visu- 
ally or measured by the increase in 
the resistance of the wire. No test 
has as yet become standard. Cellu- 
lose acetate is well known for its hav- 
ing the least corrosive effect on cop- 
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Rectifier Circuit Power Factors, 
Harmonics and Wave Shapes 


Considerations in selection of number of rectifier phases, in power 
factor, in heating of apparatus, in wave-shape distortion and in 
the co-ordination of rectifier supply with communication circuits 


R. D. EVANS.* Westinghouse Electric & Manufacturing Company 





ONE of the incidental problems of 
rectifier installations is the wave- 
shape distortion of supply and load 
circuits. The harmonics resulting 
from such distortion may be impor- 
tant from the standpoint of telephone 
noise on circuits that are in close 
proximity to the rectifier power-sup- 
ply lines. The effect of wave-shape 
distortion can be minimized by the 
use of a large number of rectifier 
phases, by the use of filters and by 
other measures applicable to the 
power-supply or to the telephone cir- 
cuits. These problems are discussed 
in this article, particularly in respect 
to the characteristics of rectifier 
equipment. 

With three-phase power supply, the 
rectifiers and transformers are nor- 
mally arranged in 6-phase groups or 
multiples thereof. From the stand- 
point of the rectifiers themselves, 
the smaller the number of phases 
the better, since the rectifier trans- 
formers and the layout as a whole 
are simplest and cheapest when the 
least number of phases is used.. How- 
ever, increasing the number of recti- 
fier phases increases the power factor 
of the load and-decreases the mag- 
nitude of the harmonics, both of. 
which may be important from the 
standpoints of circuits and apparatus 
supplying the load. Nevertheless, it 
is seldom advantageous to use more 
rectifier phases fhan the number cor- 
responding to the minimum number 
of anodes required for conversion. 


Power Factor 


The power factor of rectifier loads 
varies with the loading of the circuit, 
the reactance of the rectifier trans- 
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FIG. 1—Voltage T.I.F. (left) and I-T product (right) vs. number of rectifier phases tor 


typical installation at rated d.c. amperes 


°%, X, — Supply reactance in percent of rectifier kilowatt base. E,_, —R.m.s. a.c. voltage 
between line terminals. u— Angle of overlap. P.C.R. = Phase control ratio. 


formers, the number of rectifier 
phases and the voltage reduction in 
the rectifier by phase control. The 
power factor of a 6-phase rectifier 
at full load without voltage reduc- 
tion by phase control is typically 
from 90 to 93 percent. With 12- 
phase rectifiers the load power factor 
increases correspondingly to the 
range of 93 to 95 percent. With 
voltage reduction by phase control 
(by grids in multi-anode rectifiers 
or by delayed firing of igniters in 
the ignitron type) the power factor 
is reduced by an additional amount 
in rough proportion to the ratio of 
the d.c. voltages without and with 
reduction by phase control. If there 
is considerable voltage reduction for 
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a sustained operating condition, the 
reduced power factor may well 
justify the use of a transformer 
with tap changer. In general, there 
is some advantage from the power- 
factor standpoint in using a 12-phase 
rectifier instead of a six-phase unit, 
but little advantage in using more 
than 12 phases. 

Generators supplying rectifiers are 
subjected to increased heating be- 
cause of harmonics, particularly local 
heating in rotors. The heating prob- 
lem is more important for turbine 
generators than for salient-pole ma- 
chines, being particularly less for 
machines that are provided with 
damper windings. This heating 
problem arises principally with gen- 
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erators that are fully loaded with 6- 
phase rectifiers; it is much less im- 
portant with 12-phase _ rectifiers. 
Conversely, the problem is of neg- 
ligible importance for rectifiers of 
more than 12 phases and for condi- 
tions where the rectifiers are a small 
part of the total load. 

If capacitors are applied correctly 
with respect to fundamental-fre- 
quency voltages, heating in them 
arising from rectifier harmonics will 
rarely be encountered unless the sup- 
ply circuit is substantially in reso- 
nance with a lower harmonic. 


Harmonics in A.C. Supply Circuits 


As is well known, rectifiers pro- 
duce distortion of both voltage and 
current waves, which appear on both 
the d.c. load circuits and a.c. supply 
circuits even though those circuits 
contain no generated harmonics. The 
important harmonics of rectifier in- 
stallations for all except traction 
application are normally restricted to 
those in the a.c. supply and are the 
only ones here considered. 

Harmonics that may exist in a 
supply circuit to a rectifier operating 
under balanced load are shown in 
the accompanying table. The mag- 
nitudes of the harmonic currents in 
the supply system decrease roughly 
in inverse proportion to the order 
of the harmonic. In addition to the 
harmonics listed in the table, other 
harmonics at reduced magnitude may 
be present because of imperfect bal- 
ance of rectifier phases. These con- 
ditions are more pronounced when 
a multi-phase rectifier consisting of 
a number of 6-phase groups is oper- 
ating with one 6-phase group out of 
service. Thus, a multi-phase rectifier 
has harmonics of normal magnitude 
that are characteristic of the maxi- 
mum number of rectifier phases, and 
under unbalanced conditions re- 
duced magnitudes of additional har- 
monics that are characteristic of a 
6-phase unit. 

The harmonics produced by recti- 
fier operation are of much greater 
importance if the supply system is 
resonant for one of them, the lower 
frequencies being more likely. to be 
important from the standpoint of 
effects on apparatus and the higher 
frequencies fram the standpoint of 
inductive co-ordination. 

Wave-shape distortion of circuits 
supplying rectifiers may become an 
important factor if they are located 
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in proximity to telephone circuits 
under conditions which may pro- 


duce telephone interference. The 
effect of rectifier operation, or, more 
generally, the tendency of the har- 
monics in a power circuit to influence 
a telephone circuit, has been investi- 
gated authoritatively by the joint 
development and research subcom- 
mittee of the Edison Electric Insti- 
tute and Bell Telephone System.* 
The tendency of power-system volt- 
ages and currents to produce inter- 
ference in a communication circuit 
depends upon the r.m.s values of 
the waves and the amount of dis- 
tortion which may be expressed in 
terms of telephone influence factors 
for current and voltage waves. Tele- 





Principal Harmonics Present for 
Rectifiers of Various Phases 


Harmonic | 6-Phase | 12-Phase| 18-Phase/ 24-Phase 


5 x 
7 x 
11 x x 
13 x x 
17 x x 
19 x x 
23 x x x 
25 x x x 
29 x 
31 x 
35 x x x 
37 x x x 
41 x 
43 x 
47 x x } x 
49 x x | x 





phone influence factor, abbreviated 
T.LF., gives a measure of the rela- 
tive over-all influence of a supply 
circuit in producing noise in an ad- 
jacent telephone circuit. 

In considering rectifier interfer- 
ence problems, jt is convenient to 
analyze power-supply influence in 
producing telephone noise in terms 
of voltage T.I.F. and the I-T product, 
which is the product of the r.m.s. 
value of current and current T.I.F. 
Fig. 1 shows the voltage T.I.F. and 
the relative I'T product as a function 
of the number of rectifier phases for a 
typical operating condition of mullti- 
phase rectifiers of various phases 
made up of 6-phase groups. The 
graphs were calculated by a theoret- 
ical method and are based on the 
1935 frequency-weighting or T.I.F. 
curve for different angles of overlap 
(uw) and different phase control ratios 
(P.C.R.) The two solid line curves 
of each graph are based on normal 
balanced-load operation correspond- 


ELECTRICAL WORLD @ 












































ing to different voltage reductions by 
phase control. One curve, marked 
P.C.R. = 1.0 (phase control ratio 
equals unity) corresponds to opera. 
tion as a plain rectifier and the other, 
marked P.C.R. = 0.85, corresponds 
to operation with 15 percent voltage 
reduction. 

In general, it will be noted from 
the curves of Fig. 1 that the relative 
voltage T.I.F. and IT product are 
reduced as the number of rectifier 
phases is increased. However, for 
the 18-phase rectifier on a 60-cycle 
supply the conditions are not as 
favorable as for 12 phase. Similar 
results hold for rectifiers operated 
from a 25-cycle source, except that 
rectifiers of 36 and 42 phases are not 
as favorable from the distortion 
standpoint as one of 30 phases. 

Operation of a rectifier with a 6. 
phase unit out of service will increase 
the amount of wave-shape distortion. 
The amount of this distortion will 
vary with the number aid size of 
units taken out of service. The 
dotted-line curves of Fig. 1 are based 
on taking one 6-phase unit out of 
service from “n” 6-phase groups re- 
quired to form the multi-phase 
rectifier. 

Examination of the curves of Fig. 
1 indicates that there is considerable 
advantage in increasing the number 
of rectifier phases up to, say, 36 
phases. Beyond that there is little 
advantage if operation with voltage 
reduction by phase control or with a 
6-phase unit out of service must be 
considered. However, if the installa. 
tion becomes very large it may be 
desirable to displace 36-phase groups 
to form a still larger number of 
phases as 72 or even 108 phases. 


Methods of Improving Wave Shape 


For specific rectifier-load and sup- 
ply conditions there are two possible 
ways of improving the wave-shape 
conditions on the supply circuit— 
(1) by the use of an increased num- 
ber of rectifier phases and (2) by 
the use of a.c. filters. 

Commercial power rectifiers for 
low-voltage circuits, 250 to 700 volts, 
are commonly built for six phases 
using double star with interphase 
connection. In case of 12-phase recti- 
fiers, there are three alternatives, in- 
volving (1) one 12-phase_ trans- 
former, or (2) two unlike 6-phase 
transformers, or (3) two like 6-phase 
transformers with a phase-shifting 
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transformer. For rectifiers of more 
than 12 phases, phase-shifting trans- 
formers are universally employed, as 
it is not practical to use a more com- 
plicated transformer than one for 12 
phases. A larger number of recti- 
fer phases can be obtained by using 
still more rectifier groups with phase 
shifters giving correspondingly finer 














steps. ‘ . 
For high-voltage rectifiers, as in 


supplying high-frequency oscillators 
for tin-reflowing service, different 
and simpler transformer connections 
sre commonly used. Two high-volt- 
age tubes per phase are arranged in 
series with transformer windings 


or use with large power rectifiers 


hich may be connected in either 
elta or star, providing what is com- 
honly known as the 3-phase full- 
ave connection. 

Various arrangements for provid- 
ng multi-phases for rectifiers for 
th low-voltage and high-voltage 
plications are shown on page 99 
this issue. In considering an in- 
ease in the number of rectifier 
hases, it is important to remember 
at this procedure results in a less 
mple layout and in more expensive 
ansformers. Furthermore, it is 
nerally impractical to provide a 
rger number of phases than that 
responding to the minimum num- 
t of anodes required to handle the 
ed, 


Rectifier filters can also be used 
improve the wave shape of a sys- 
supplying rectifiers. For com- 
rcial power rectifiers these filters 
uld usually be of the tuned shunt- 
ment type, as illustrated in the 
ngram Fig. 2. Shunt filters are rela- 
ely expensive and should not nor- 
tly be considered as a standard 
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G. 2—Resonant shunts; connection scheme of four-frequency tuned a.c. shunt filters 
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part of an installation. Filters do, 
however, provide a remedial measure 
of value for correcting specific cases 
of trouble. They are particularly 
advantageous for improving wave- 
shape conditions where the trouble 
results from particular rectifier har- 
monics such as may be exaggerated 
by resonance in the supply circuit. 


Inductive Co-ordination Measures 


The inductive co-ordination prob- 
lem involving a.c. supply circuits 
and communication circuits is basic- 
ally the same for the cases where 
rectifiers are involved as in other 





cases. The general procedure is to 
consider the three fundamental types 
of solution, which may involve: 


1. Changes in the power system. 

2. Changes in the communication 
system. 

3. Changes in the coupling or rela- 
tive location of power and communi- 
cation systems. 


In line with the adopted policy of 
the Edison Electric Institute and the 
Bell Telephone System, the best “en- 
gineering solution” should be used 
irrespective of whether the measures 
are to be applied to the power sys- 
tem, to the communication system or 
to the coupling between them. The 
measures applicable to the power 
system include control of wave shape 
not only by means of a larger num- 
ber of rectifier phases or by supple- 
mentary filtering equipment, but by 
many other features of layout. Fre- 
quently it is possible by giving due 
consideration to alternative methods 
of supply to avoid or greatly to sim- 
plify a co-ordination problem. For 
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example, it is possible under some 
conditions to supply the rectifying 
equipment directly from a high-volt- 
age line and thus to avoid long, close 
exposures to low-voltage circuits. 
Such layouts, in addition, frequently 
decrease the distortion of voltage 
wave shape because the rectifier load 
current is supplied from a _ higher- 
capacity, lower-impedance system. 

Relocation of transmission lines in 
stages of advance planning is some- 
times a practical method of control. 
Transpositions in communication cir- 
cuits, particularly when co-ordinated 
with the exposure, provide an effec- 
tive method for reducing inductive 
effects, and are applicable to systems 
after installation. Transpositions are 
ineffective in distribution circuits 
and are of limited value to trans- 
mission circuits, but may be useful 
in balancing the circuit with respect 
to ground. 

In a communication circuit the 
maintenance of balance between the 
two sides of the telephone circuit 
and to ground is of great importance. 
Noise troubles are exaggerated by 
terminal unbalances, such as was 
produced by the older types of 
equipment, particularly by low-im- 
pedance party-line ringing equip- 
ment. In the latter case it is fre- 
quently possible to improve condi- 
tions by the use of recently de- 
veloped better - balanced ringing 
equipment. Of course, all harmonic 
problems are greatly minimized when 
either supply or communication cir- 
cuits are located in cable, particu- 
larly if the cable sheaths are suitably 
grounded. 


Handling Co-ordination Problems 

Where power rectifiers are to be 
installed it is recommended, in order 
that the possibilities of interference 
should adequately be studied, that 
the prospective purchaser should 
notify the power company, which in 
turn should notify all communication 
companies in the area. This pro- 
cedure of giving notice of intention 
to install facilities frequently leads 
to advance planning, with the result 
that co-ordination problems are 


greatly minimized or _ entirely 
avoided. In case the study of a pro- 


posed installation of the usual small 
industrial rectifier indicates the pos- 
sibility of a co-ordination problem 
from initial or possible future condi- 
tions, it is suggested that considera- 
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tion should be given to the recom- 
mendations of the Edison Electric 
Institute? as abstracted below: 


E.E.1A, Recommendations 


It will generally be found advis- 
able to install a rectifier without spe- 
cific co-ordinative measures arid then 
observe conditions, _ particularly 
where it is impracticable to make 
sufficiently accurate estimates of the 
effect of the rectifier in advance of 
installation. Experience to date in- 
dicates that specific co-ordinative 
measures will not be necessary in 
the majority of cases, particularly 
if care is given to advance planning 
of the method of feeding the rectifier. 
In special cases, where there are in- 
dications that paralleling communi- 
cation circuits may be seriously af- 
fected, some provision should be 
made beforehand for temporary ar- 
rangements to take care of the pe- 
riod during which final co-ordinative 
measures are being determined and 
installed. 

When preliminary review indi- 
cates that consideration of selective 
devices (filters) in the power system 
may be necessary after the rectifier 
has been installed, preliminary cost 
estimates of these devices should be 
obtained from the manufacturer be- 
fore the purchase of the rectifier 
equipment, so that they may be 
available in studies relating to the 
cost of the complete installation. 

If the rectifier gives rise to a noise 
interference problem after installa- 
tion, a joint co-operative study 
should be made in the field by the 
parties affected to determine the best 
engineering solution. If this solu- 
tion necessitates the installation of a 
selective device, its design character- 
istics should be based upon the actual 
requirements rather than upon the 
values of reduction factors employed 
in the preliminary estimate pre- 
viously mentioned. 
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Impregnated Paper 
for Submarine Cable 


Four single-conductor, 33-kv. cables, each 16), 
ft. length, laid across a deep lake and having, 


capacity of 249 amp. at 15 C. water temperatyy 


ROBERT J. WISEMAN, Okonite-Callender Cable Co., Inc., Passaic, N,} 
| 


UnusuaL features marked a_ sub- 
marine cable installation made last 
fall for a government project in that 
it involved the use of four single- 
conductor, 33,000-volt, impregnated 
paper, lead-sheathed, armored cables 
each more than 3 miles long. Because 
of the critical rubber shortage, the 
engineers decided to use paper and 
lead cable rather than non-leaded 
rubber-insulated cable. Conditions 
of installations made it advisable to 
use long continuous lengths of single- 
conductor cable instead of shorter 
lengths of three-conductor cable that 
would have necessitated splicing on 
the job. 

The cables are installed across a 
lake at a point where it is about 3 
miles wide. Shelves on either shore 
extend outward 1,200 and 1,600 ft. 
respectively. At these points the 
water is about 25 ft. deep, but 45 deg. 
slopes at either side drop down to a 
depth of about 500 ft. and continué 
across to the center of the lake. At 
some locations it is nearly 600 ft. 
deep. These conditions lead to very 
rough water in the event of a quickly 
rising wind, and it was considered in- 
advisable to risk splicing multi-con- 
ductor cables which would have to 
be supported on a bobbing barge. 


Cable Characteristics 


Original power requirements called 
for the transmission of 10,000 kva. 
at 33,000 volts. This load was later 
reduced to 7,500 kva. In order to 
limit the maximum electric stresses 
at the conductor size No. 1/0 AWG 
was selected, more than ample for 
the load. The customer requested 
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that the insulation thickness be uff Thi: 
cient for a 33-kv. ungrounded neutrill ise of 
system. yoke | 
The cables, furnished by thi juilt c 
Okonite-Callender Cable Compan The “/ 
Inc., Paterson, N. J., had the follow the ree 
ing characteristics: car, p 
Number of cables—four. bolted 
Length of each cable—16,000 ft. are ad 
Conductor size—1/0 AWG Compack round the rea 
Insulation—i-in. impregnated paper, is afr: 
cluding three metallized paper tap turning 
over the conductor. The 
Lead sheath—8/64in. stabilized lead. tallati 
Jute serving. stallatis 
Armor—No. 8 BWG galvanized steel arm preven 
wire. : 
Over-all diameter of the cable (over armafamm © PP& 
—2.070-in. were al 
Weights: separal 
Copper, lb., 21,382 prevent 
Metallized paper, lb., 448 A close 
Paper, lb., 28,416 
Oil, gal., 3,800 ashore 


Lead, |b., 178,496 
Jute, lb., 11,968 
Armor, lb., 164,544 
Asphaltum, lb., 3,008 
Net weight of each length—109,200 |b. 


Size of reel—204 in. traverse; 60 in. dru , 
90 in. flange. - 


Weight of cable and reel plus brakes, iF 
ings and “A” frames, lb., 132,000. ’ 


a 
Manufacture and Test { 
Manufacture of the cables was 4 
ried out in the normal manner ! 
44-kv. solid type cable, using t 
manufacturer’s special facilities } 
handling extra long lengths of cabal 
namely, a large impregnating ' 
and steel manufacturing reels, wh 
are also adapted for shipping * Hy 
long lengths. ie 
To supply the voltage and pomiim i q 
for testing the cables at the facie 
five 200-kva., 100-kv. transfor 174% 
were connected in parallel and th 


reactors, each good for 10 amp.. "qm SUIDES 5 


operation 
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onnected in parallel with the cable 
across the transformers. This hook-up 
ill supply up to 40 amp. 

‘est Voltages: 


Before armoring—100 kv. for 22 minutes 
After armoring—85 kv. for 15 minutes 











(Charging current on test: 

Jefore armoring—32.4 amp. 

After armoring—27.6 amp. 

Fach of the four lengths of cable 
was wound on to its shipping reel on 
a flat car during the armoring opera- 
tion and then given its final voltage 
test. The cars were shipped by rail 
to a wharf at tidewater, where the 
cables were transferred to a barge by 
means Of a floating lifting crane. 


Handling and Installation 


This job was simplified through the 
use of a specially designed lifting 
yoke that can be attached to arms 
ifm built on to the bearings of the reels. 
‘fae The “A” frames for the bearings and 
ifm the reels are lifted as a unit from the 
car, positioned on the barge and 
bolted to the barge floor. Stay-bolts 
are added to prevent side motion and 
the reels are blocked so as to prevent 
turning during shipment. 

The contractor in charge of the in- 
stallation added a superstructure to 
prevent the front cables from being 
gripped by the rear cables. Guides 
were also provided to keep the cables 
separated and the let-off designed to 
prevent sharp bending of the cables. 
A close-up of the cable being pulled 
ashore at the start of the laying 
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FOUR REELS, each carrying 16,000-ft. length of 33-kv. submarine cable: guides keep 
cables separated 


operation is shown. When all four 
cables had been pulled ashore the 
barge was ready to be towed across 
the lake. The crossing took about 
two hours, starting at about sunset, 
so that the completion of crossing was 
made at night. During the crossing 
constant supervision of the paying off 
of the cable took place, the speed of 
paying out being controlled by means 
of brakes around both flanges of each 
reel, Pressure on the long arm at- 
tached to the brake permitted close 
control of the braking. 


Impedance Values 


Installed length of cable was about 
15,075 ft. The cables were tested for 
d.c, resistance and a.c. impedance and 
then the reactance calculated. This 
gave the impedance as 

Z = 1.43 + j 2.30 ohms 


GUIDES prevent front cables being gripped by those in the rear (left). First cable being pulled ashore at the start of the laying 


16, 1943 


A calculation was made originally 
for impedance assuming a 2-ft. spac- 
ing of cables and a conductor tem- 
perature of 60 deg. C. for a 34 mile 
length. This gave Z = 2.13 + j 2.96 
ohms. When this is corrected for a 
15,075-ft. length and a temperature 
of 15 deg. C. it gives Z = 143 + 
j 2.41 ohms, which checks very well 
with the actual values obtained. 

The armor wire was removed from 
the shore-end sections of the cables 
and a duct bank built around them 
for protection. By removing the 
armor wire the armor losses are elim- 
inated in this section of the cable, 
where the heat dissipation is less than 
and the conductor spacing closer than 
in the underwater section. The cables 
are capable of carrying 249 amp. per 
phase (14,250 kva.) based on an un- 
derwater temperature of 15 deg C. 
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Editorials 


S. B. WILLIAMS, Editor 





New Ideas in Red River 
Authority Bill 


IN THE BILL recently introduced in Congress to estab- 
lish the Red River Authority to operate Denison Dam 
something new has been added. 

The two states in which the authority would operate, 
Texas and Oklahoma, in lieu of taxes that would be lost, 
are to have a stake in the operation to the tune of 20 
percent of the gross pro rata based on land use. That’s 
better than the state and local taxes of privately owned 
companies and, if the project is reasonably successful, 
larger than the states would receive if the lands were not 
removed from the tax rolls. Obviously, it is a bid for local 
support. 

Also the bill gives the authority the right to use any 
United States patent for generating equipment, with 
patentee’s sole recourse the district court. This provision 
is in line with the trend of legislative thought that the 
government in granting a patent reserve for itself the 
right of unrestricted use. In the prosecution of a war 
this reservation cannot be denied, but whether such war 
rights can carry over into the normal peacetime opera- 
tions of the government is not so clearly recognized. 


Voluntary Versus 
Mandatory Conservation 
ADVERTISING alone will not make the national con- 


servation program effective. It is nearly one month since 
the campaign started and as yet, except in a few scattered 
places, there is no visible evidence of compliance on the 
part of the customers. 

As shown elsewhere in this issue, the electric utilities 
have done a splendid job in publicizing the program and 
calling on their customers for co-operation. There has 
been no stinting of money. Newspapers, radio, booklets, 
bill stuffers and stickers have been and are being used. 
The public, however, is not yet sufficiently aroused to 
comply. 

Because non-compliance is so apparent in the case 
of electric light, any blame for lack of performance will 
be placed at the door of the electric utilities. It isn’t 
going to make any difference how poor a job is done by 
the other utility industries; in fact, it is doubtful if we 
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will ever know how well the public has conserved in the 
use of their services; their performance isn’t visible. 
Before any one starts censuring the electric utilities 
however, careful note should be made of all the circum. 
stances. Two months did elapse between the time the pro. 
gram was agreed on between Washington and the indyg. 
try’s committee, and in that time, some preparation 
could have been made, but the impression existed tha 
the campaign was to get under way only after Washing. 
ton had through the newspapers and radio strongly 
impressed the public of the need for conservation and the 
reasons. 
Washington may feel that it did its part when it 
gave out the release, but it couldn’t have been very in. 
pressive or it would have had a better press and radic 
reception. The truth of the matter is that virtually the 
whole force of public persuasion had to fall upon the 
utilities after Washington had fired its dud. Therefore, 
if there is to be any blame attached to any one we would 
ask Washington first to find out why its many-million. 
dollar OWI didn’t carry out the promise that the public 
would be amply informed officially. 
There have been a few places where the merchants 
have co-operated, but in general they have not been inter. 
ested. Should censure be heaped on the utilities for this 
lack of interest? Perhaps the utilities could have sold 
compliance harder to individual customers and _ perhaps 
there are too many places where too much reliance was 
placed on advertising for which there was no adequate 
follow up. Our information leads us to believe, therefore, 
that the companies for the most part have been sincere 
and have not merely given lip service. 
Company after company in the survey we have just 
made has given the story to employees so they could take 
it to the public. And in a number of cases company 
representatives have taken pains to tell the story to local 
business groups and associations, sometimes sitting down 
with them to work out a compliance program. 
Official Washington, however, may decide that a 
voluntary program of conservation will not work and 
replace it with a mandatory order. If it does it should 
make the order mandatory wherever critical fuel and 
transportation are used and not just on electricity. It 
should not reserve a mandatory order just for the uses 
that cannot be hidden from view. Otherwise it would 
be hard to convince the merchants that a mandatory order 
confined only to electricity was anything but more punish- 
ment heaped upon the utilities with them as innocent 
and injured by-standers. 
On the other hand, the present program has not been 

in effect long enough to be positive that voluntary con- 
servation will not work. There is undoubtedly more that 
the utilities can and will do, but there is likewise more 
for the government to do. If the government will work 
right along with the utilities in securing public acceptance 
of the need through press and radio with the same kind 
of follow-through that it expects from industry, the team 
work will probably show results. 
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If, then, there are still some utilities that are not 
willing to do their part, without reservation, in helping 
make fuel and transportation conservation effective in 
accordance with the rules, they should be made to fall in 
line by whatever measures are necessary. And this can 
be done because merchants in one city will be unwilling 
to comply if stores in a neighboring town do not obey 
the rules. 

We hold no brief for any power company that 
doesn’t do its share to help the war effort in every pos- 
sible way. At the same time we insist that simply because 
electrical non-compliance can be seen is no reason why 
electric service, which incidentally does not present the 
largest possible savings in fuel and transportation through 
conservation, should receive any less consideration than 
gas, water, telephone, petroleum, coal and transportation 
__the other elements in this combined drive. 


REA Operations for 1942 


LAST WEEK we reported the Department of Agricul- 
ture’s official 1942 report on REA operations. The figures 
were very close to the estimates published in our January 
23 annual statistical number. 

Of particular interest is the very substantial increase 
in energy consumption on REA systems during the year 
of over 400 million kilowatt-hours, or 37 percent. Thus, 
by the end of last year the REA usage had equaled nearly 
4 percent of the combined residential and rural consump- 
tion of the entire country. 

The increase, however, was not all rural, as is shown 
by the average amount received per kilowatt-hour. For 
the total the average revenue was approximately 4.1 cents, 
while the incremental was 2.8 cents. This apparently was 
a reflection of the amount of non-rural war load that was 
added. 

Approximately 90 percent of the energy input to the 
systems last year was purchased. The cost of this pur- 
chased energy was just under 9 mills per kilowatt-hour. 
This left a difference of 3.2 cents per kilowatt-hour for 
operations and debt service, which permitted the systems 
to end the year with close to 12 million dollars for net 
income before depreciation. 

The report makes considerable of the fact that the 
0-ops have anticipated payment of principal by over 
) millions. This is an increase over 1941 of slightly more 
han 5 millions. While one cannot help applauding the 

pirit that motivates the co-op managements to retire 
heir indebtedness faster than they need to, one wonders 
f this practice, if continued very far, might not be un- 
ise. Co-operatives are going to find it necessary to 
ave even larger working capital in the future to pay 
higher taxes, including income taxes, as they extend their 
service beyond members, to pay the larger debt service 
equired until the maximum is reached in seven years 
nd to pay the higher maintenance costs which are bound 
arise as the lines get older. 
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Authority of 
OPA Over Rates 


AFTER a long period of uncertainty we may soon have 
some idea of how much authority OPA has over utility 
rates that have been or may be determined by a state 
regulatory commission. The Washington Gas Light case 
will be the first test. The District of Columbia Public 
Utilities Commission, under the sliding scale, allowed an 
increase and it was upheld by the District Court of 
Appeals. Now OPA and Economic Stabilizer Vinson 
have asked the Supreme Court for a review of the case. 

The original act of Congress was clear on this point, 
but the amendment, while trying to give OPA some re- 
straining influence, left the door open for disagreement 
as to final jurisdiction. What every one believed Con- 
gress was trying to do was to save face for the Adminis- 
tration by making a minor concession to OPA, but given 
an inch, OPA has wanted the proverbial mile, and would 
appear to want to sit in review of all state commission 
rulings affecting rates, and even to initiate and carry out 
rate reductions. It has even tried to negate power control 
fuel clauses of long standing that have received commis- 
sion approval and which are enforced only with commis- 
sion consent. 

It is time this conflict was cleaned up. Whichever 
way it goes, therefore, this decision should have an 
important bearing on the authority of the state in utility 
regulation. 


A Free Man 
IT HAS BEEN refreshing indeed during the past month 


to see a manufacturer, and an electrical manufacturer 
at that, stand up for his rights before the government. 
Jim Lincoln, president of the Lincoln Electric Company, 
may never get another war contract, and he may have 
great difficulty getting anything like a fair settlement out 
of the government for the work he has done, but in this 
skirmish on renegotiation he has gained for himself and 
his company a great respect for his fellow man. 

Is it any wonder that Washington agencies become 
more and more arrogant when business is so supine? 
Mr. Lincoln was right when he told the House ways and 
means committee that he didn’t believe that the winning 
of this war was “nearly so important as is the freedom of 
the individual in the United States.” He was even more 
right when he decided to take his case first to the highest 
court in the land—the court of public opinion. 

Washington agencies must be prevented from making 
laws, from taking people’s property and rights away from 
them, from threatening citizens in order to make them 
knuckle down, from robbing people of their most priceless 
possession—freedom. The court of public opinion is 
the only place in which that case can be tried. The 
decision may be a little long in coming, but the judges 
in that court have had a long record for being right. 
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Washington Comment 
By R. N. LARKIN, Washington Correspondent 





Utility Manpower Situation 
to Get Attention | 


THE final scrapping of dependency 
as sufficient qualification for draft de- 
ferment has brought the electric util- 
ity industry face to face with the 
manpower situation. 

As a result the electric power in- 
dustry is about to conduct a broad 
survey which, it is hoped, will pro- 
vide definite data on which a pro- 
gram to keep the industry in operat- 
ing condition can be based. The 
survey has the blessing of the Office 
of War Utilities, which recently was 
jolted out of its preoccupation with 
the task of getting added capacity 
installed in time to meet added loads 
by several companies which informed 
OWU that they would be unable to 
operate at capacity if as few as two 
or three more key men were to be 


drafted. 
Employment Problems 


According to operating utility men 
who have brought the matter to 
Washington in recent weeks, the elec- 
tric industry’s problem stems largely 
from two facts. One is the industry’s 
traditional emphasis on job security 
rather than high wages or salaries as 
an attraction to labor. In these days 
of lush war jobs, the security angle 
appears insufficient to prevent a slow 
but steady drain on manpower and is 
almost a total loss in recruiting re- 
placements. 

The second is the fact that the in- 
dustry, through the first three years 
of the draft, has relied largely upon 
married men and fathers, making 
only limited requests for occupational 
deferment of single, and, more re- 
cently, childless, men. This practice 
was fine up until last October 1. To- 
day the industry fears it may boom- 
erang. 

A third problem is the utter pau- 
city of engineers, who are equally as 
valuable to and as badly needed by 
the armed services as the industry. 
Manning tables and _ replacement 
schedules, despite the good they do 
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otherwise, are simply futile conglom- 
erations of statistics when the only 
possible replacement for an electrical 
or mechanical engineer is a high- 
school youth or a 45-year-old laborer. 
This situation is by no means con- 
fined to graduate engineers. Obvi- 
ously, it is impossible to develop 
replacements for load dispatchers, 
generating station maintenance men, 
switchboard, turbine or boiler oper- 
ators, to mention a few, in the six or 
twelve months normally allowed un- 
der replacement schedules. It was 
positions such as these to which the 
complaining utilities referred when 
they warned OWU that two or three 
more key losses would cripple their 
operations. 

Local problems are legion. A util- 
ity whose hourly rate was frozen at 
approximately peacetime levels has 
to compete for labor with a war plant 
which can pay double that price. 
Plants located in rural areas cannot 
draw from such territory because it 
takes almost an act of Congress to 
get a farm laborer off the land, and 
city dwellers have neither the gas nor 
the patience to travel to these plants. 


Replacements Need More Training 


One problem affecting all industry 
is the quality of available replace- 
ments. Obviously, the best workers 
have already been taken largely by 
the services or by war industry. Re- 
placements available today are 
largely women, older men or handi- 
capped persons. They need more 
training than the workers who are 
normally available. They tend to 
assimilate this training more slowly. 
They are less widely usable than the 
labor normally available. 

Congress’ actions since returning 
from its first wartime recess lend en- 
couragement to the manpower out- 
look. The attempt to defer or halt the 
drafting of fathers seems to have 
been crushed. While this would ap- 
pear to be a blow at those industries 
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which have relied upon fathers, j, 
actually will strengthen their pogj. 
tions. While the father draft is aimed 
at getting more men for the Army, 
it is aimed also at making more mep 
available for essential jobs. And tied 
closely to the draft is War Man ower 
Commission’s new program for occy. 
pational deferments (ELEctrIcy, 
Wortp, Aug. 21, page 71). Unde 
this program, and subsequent deline. 
ations thereof, occupational defer. 
ments will be much more readily 
available than they were befor, 
Many more jobs are now classifiej 
“critical” and the appeal procedur 
has curtailed to a considerable degre 
the autonomy of local draft boards iy 
the matter of occupational defer. 
ments. Local boards have been or. 
dered to refer to the United State 
Employment Service those cases of 
men employed in the critical jobs 
which they do not feel merit defer. 
ment. This opens the way for fur. 
ther presentation of evidence to and 
study by the local boards, as well as 
further appeal to friendly appeal 
boards if local boards persist in their 
refusal to defer (ELECTRICAL Wort, 
September 18, 1943, page 84). WMC 
has even promised that unskilled 
laborers will be eligible for occups- 
tional deferment if they are ire 
placeable locally. 


Deferment of Fathers 


The Senate recently approved : 
substitute measure regulating th 
drafting of fathers which prohibits 
occupational deferments in private 
industry unless the employer has de 
clared the registrant’s indispensabi: 
ity in writing. This will prove m 
barrier to the deferment of those ma 
who are indispensable, and may force 
the up-grading of men and their re 
placement by non-draftable men o 
by women. 

Thus it is apparent that if Congres 
goes no farther than this, WMC: 
ideas of providing relatively ¢as 
occupational deferment for father. 
whose employers can present atl 
reasonable case for them, are apt ! 
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|, Scott, 


operate will undoubtedly be pe 
tected for some time to come bf 
WMC’s determination to preserve tt 
ultra-vital men from the draft, ™ 
matter what local boards or Congre# 
think of inducting fathers while not 
fathers stay at home. 
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ARUC's Proposed Changes 





: in Power Act Assailed 


‘/—PC calls proposed amendments, voted by commissioners at recent 
: convention “ripper bills” which would permit utilities to evade 


Two weeks before the war convention 
r the National Association of Railroad 
d Utilities Commissioners approved 
resolution seeking redefinition of the 
deral Power Act (ELectricat Wor tp, 
eptember 25, 1943, page 3), the Fed- 
al Power Commision assailed 
ARUC’S proposed amendments as 
ripper bills” which would allow elec- 
ic utilities to evade federal regulation 
» the organization of “dummy” com- 
anies. 

Signed by Chairman Leland Olds, 
ce-chairman Basil- Manly and Com- 
issioners Claude L. Draper and John 
. Scott, the FPC protest charged that 
e proposed amendments “would be an 
precedented undertaking in which 
ose who have been fully heard at 
ery stage of the proceedings would 
ek, without any clear showing of in- 
ry, to reverse the decisions of the 
the commission and the 
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mgress. 


urts.” 


4sk NARUC to Desist 


Charging that “powerful and ruth- 
s utility systems . . . (which) have 
en decisively defeated in a long series 
‘TM judicial contests and are now indicat- 
‘Mie a reluctant willingness to “clean 
(Mpuse” . . . dare not take the initiative 
‘ae asking Congress to override these 
‘ert decisions,” the commissioners 
Jmeceed NARUC to drop or “indefinitely 
‘tpone” its attempt to amend the 
deral Power Act, adding: 

“You may be assured that, if such a 
licy is pursued, the Federal Power 
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federal regulation — Proposals to go to Congress soon 


Commission will not seek to invade or 
circumscribe the jurisdiction of any 
state commission, but will continue to 
cooperate wholeheartedly with such 
commissions in protecting and promot- 
ing the interests of all consumers of 
electricity and natural gas in the United 
States.” 








GIRL BITES DOG—Girl meter readers of 
the Duke Power Co. can put the “bite” on 
vicious dogs now. The company has pro- 
vided them with gas guns. which look like 
a@ fountain pen, and shoot tear gas to pro- 
tect the young women. Above, one of the 
girls demonstrates the gun at the Char- 
lotte, N. C.. police department 
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“We might understand your persist- it | 
ence in this matter,” the commissioners Litt 
wrote the NARUC executive committee 
September 1, “if either the commis- 
sion’s orders or the court’s decisions 
curtailed or set aside the jurisdiction / 
of any state commission. But there is 
no such situation. All that the courts 
have said is that the Federal Power 
Commission has jurisdiction and may 
exercise its authority over utilities hav- 
ing facilities or transactions in inter- 
state commerce, But this jurisdiction 
is not exclusive, as in the case of some 
other federal regulatory agencies, and 
does not deprive the state commissions 
of any authority which they may con- 
stitutionally exercise.” 


Redefine Terms 
NARUC Solicitor John Benton dis- 


closed that the association’s proposals 
for revision of the Federal Power Act 
have not yet been laid before the Con- 
gress, but that they probably will be i 
reasonably soon. They redefine the | | 
terms “transmission of electric energy” bi 
and “sale of electric energy at whole- 
sale” as contained in subsections (C) 
and (D) of Section 201 of the Federal 
Power Act, excluding therefrom the 
transmission or sale of electric energy 
in pursuance of an arrangement for 
emergency service or for zn exchange of 
energy. or because of a “slop-over” of 
energy between connecting lines or sys- 
tems. In addition, new subsections are 
added to Section 201 to define the terms 
“emergency service” and “slop-over.” 
The definition of the term “public 
utility” in subsection (E) of Section 
201 is amended to make the term’s 
applicability depend solely on whether 
the person “sells electric energy at 
wholesale in interstate commerce” or 
“transmits electric energy in“dnterstate ' 
commerce for compensation.” The 
term’s applicability presently is based | 
upon ownership or operation of facili- 
ties subject to the jurisdiction of FPC 
under Part IT of the Federal Power Act. 
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Ease West Coast 
Dimout Restrictions 


The Western Defense Command has 
liberalized West Coast dimout restric- 
tions, permitting normal use of auto- 
mobile headlights, return of night 
sports lighting and commercial illumi- 
nation in an order which became ef- 
fective October 10. 


Recreational Lighting 


Automobile headlights on a_ low 
lheam are now permitted in areas previ- 
vusly restricted to parking lights only. 
Normal home lighting is now permitted 
<0 long as the light source is shielded 


from direct view in areas facing the 


sea. Ordinary lamp shades are con- 
sidered sufficient shielding. Recrea- 


tional lighting up to a maximum of 30 
foot-candles on the ground is now per- 
mitted in any location that is more than 
3 miles from the sea, provided sources 
are shielded so no direct rays are 
emitted above the horizontal. Traffic 
signs and signals may return to normal 
providing lamps do not exceed 100 
watts and are shielded against upward 
light. Street lighting restrictions re- 
main the same, except that sources may 
contribute not more than 3 foot-candles 
on the ground where store or show 
windows are visible from the sea. In- 
terior light sources within six feet of a 
window or other opening must be 
shielded or the windows shaded. or be 
located so that the light source is not 
directly visible from the sea. 

Billboards, decorative and display 
lighting located out of doors. and flood- 
lighting of buildings or signs must re- 
main extinguished, 

Restrictions were eased after 
plete study of the lighting conditions 
of the Pacific Coast where drastic di- 
mout regulations have been in effect for 
a year. While the new order permits a 
partial return to normal lighting. it is 
not expected that utility load will be 
materially affected because of restric- 
tions that still remain on signs, bill 
hoards, display. street and window 
lighting. Use of full automobile head- 
lights, restoration of recreational light- 
ing and psychological effect upon the 
public mind are the greatest benefits. 


com- 


Utlity Executives Comment 


Interviewed in connection with the 
easing of the dimout. J. C. Plankinton. 
assistant general manager of the North- 
western Electric Co., said: 

“We have a very complete and com- 
prehensive plan for carrying out the 
program of conservation suggested by 
the War Production Board. This plan 
will include the use of newspaper space 
for advertising the essential features 
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of the program. Also, direct mail, radio 
and personal contacts will be used in 
further acquainting our customers with 
the necessity of conservation.” 

Similarly, A. C. McMicken, general 
sales manager of the Portland General 
Electric Co., commented: 

“The War Production Board is 
anxious that we operate so as to con- 
serve fuel, manpower, tungsten, etc. 
We have as a consequence co-operated 
in every way possible with their pro- 
gram and our feeling is that it is still 
advisable that we do so.” 


Union Applies for 
Laclede Facilities 


Union Electric Co. of Missouri has 
applied to the Federal Power Commis- 
sion for authorization to acquire certain 
facilities. subject to the commission’s 
jurisdiction. from Laclede Power & 
Light Co.. also of St. Louis. 

The application states that the facili- 
ties are to be used for the transmission 
of energy from a power plant owned by 
Granite City Generating Co., Granite 
City, Tll., to Laclede’s Mound Street 
plant in St. Louis. The application is 
incidental to the proposed sale to Union 
Electric of all the electric properties 
owned or operated by Laclede in St. 
Louis and constitute a minor part of the 
total assets involved in the transaction. 

No separate consideration has been 
assigned to the facilities subject to the 
commission’s jurisdiction, the applica- 
tion states, but as of June 30 the book 
cost is shown to be $144,670. A base 
purchase price of $8,600,000 is to be 
paid by Union Electric under its agree- 
ment with Laclede, the Laclede Gas 
Light Co. and Phoenix Light. Heat & 
Power Co. (wholly owned subsidiary of 
the gas company) for all properties 
and rights to be purchased. Sale of 
the properties, the application said, is 
an essential part of the reorganization 
of Laclede and Laclede Gas Light un- 
der Section 11 of the Holding Company 
Act. Upon the sale of its facilities to 
Union Electric, Laclede will dissolve. 


L-117 and M-76 Revoked 
Limitation Order L-117 and Prefer- 


ence Order M-76 have been revoked by 


WPB since the functions covered by 
them have been incorporated into 
Scheduling Order M-293 (Execrricats. 
Worip, October 2, page 70). L-117 
covered the manufacture of power and 
steam equipment, and M-76 covered the 
manufacture of turbines, turbine-gen- 
erators and generators. 
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NEWS BRIEFS 


Tacoma City Licur plans to moy, 
the town of Alder, Wash., which wou), 
otherwise be flooded by waters »ehin, 
one of the dams of the Nisqually powe, 
project, to a site on high ground no 
far from the present townsite. 








Premie 
lature 


TWENTY-FIVE YEARS OF SERVI: §) with. 
out a single lost-time accident wer 
completed recently by operating depan. 
ment employees of the Hinman Roa 
Lockport, substation of Niagara. Lock. 
port- & Ontario Power Co. Approyi. 
mately 500,000 man-hours are repre. 
sented by the quarter century of acc). 
dent-free service. 


City Couner. or ToLepo, Onto, has 
passed an ordinance providing that ll 
future contracts with public utilities jp. 
clude a prohibition of discrimination jy 
employment due to race, creed or color 
The action was the outcome of organ. 
ized attempts to have the Communit 
Traction Co., Toledo, employ addition! 
negroes. 


ARKANSAS Power & LIGHT recent); 
elected the second minister—the Re 
Ben L. Bridges, executive secretary o/ 
the Arkansas State Baptist Convention 
—to its board of directors. Already ser. 
ing was the Rev. James M. Workma: 
of Conway. Ark., Methodist minister. 


Centrat Itumoiws Evecrrie & Ga 
Co. is proud of its 106 men and women 
serving in the armed forces. It took two 
full pages and two colors to tell the 
story and, according to Donald C. Me 
Clure, president. got a lot of attention 
Pictures of all the employees were o}- 
tained, though none were in the file 
prior to the creation and developmen: 


of the ad. 


TWENTY-NINE COURSES IN RADIO and 
electrical engineering are being offered 
at Illinois Institute of Technology this 
fall. The tuition-free classes cover radio 
engineering. electrical engineering 
power, engineering electronics. power 
systems. telephony, illumination eng: 
neering and mathematics. 





Uncookep spacHeTt1 has been put 
to work to speed the manufacture o 
electronic tubes. William A. Hayes 
young electronics engineer at the Wes: 
inghouse Lamp Division,. discovered 
this novel war substitute that cuts by 
75 percent the time required to asset 
ble certain tube filaments, A stick of the 
spaghetti placed inside a tiny wire coil 
supports the coil while it is being 
welded. A piece of steel was former 
used as the support, but it was difficul 
to remove. Spaghetti can be burned ov 
in a flash. 
16, 194! 
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Quebec to Take Over 
Big Montreal Utility 


bremier Godbout reveals bill to be presented at next session of Legis- 
lature to expropriate and nationalize Montreal Light, Heat & Power 


Cons. — Discussion held on B.-C. Electric Railway sale to cities 


\t a press conference last week 

remicr Adelard Godbout of Quebec 
recast expropriation of the Montreal 
ight. Heat & Power Consolidated and 
aid that a bill would be presented at 
he next session of the Quebec Legisla- 
ure to nationalize the Montreal utility 
ompany. The Premier’s announcement 
ame after an earlier statement, issued 
by the Quebec Public Service Commis- 
ion. announcing that a new formula of 
ate calculation had been established 
or the power company involving rate 
eductions approximating 25 percent to 
onsumers. Hearing was set by the com- 
mission for November 12 to hear argu- 
ment on the new rate base. 
The Montreal Light, Heat & Power 
‘onsolidated had total assets. as of 
ecember, 1942, of $209,708.606. At 
hat time the company’s power resources 
ere listed as 987,550 hp., including 
550,300 hp. of the Beauharnois power 
jevelopment. 
























Debate Anticipated 


Following the Premier’s announce- 
ment, it was anticipated that the pro- 
hosed move would result in a debate at 
he next session of the Legislature simi- 
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lar to the one held in 1941 on a bill 
authorizing the government to acquire 
the Beauharnois Light, Heat & Power 
Co. No action has been taken to date on 
that bill, the government’s position be- 
ing that it was not deemed advisable 
during wartime. The Montreal Light. 
Heat & Power Consolidated has a big 
interest in the Beauharnois company. 
and it is assumed that the new expro- 
priation plan takes into account the 
Beauharnois project. 

Premier Godbout’s formal statement 
asserted that an examination of the 
Montreal power company’s books and a 
valuation of the assets used for its elec- 
tricity services indicated that the 
amount at which the assets were capi- 
talized was about $44,000,000 higher 
than the actual investment. “Unless the 
company is able to disprove this valua- 
tion and justify its present rates,” he 
said, “the board will establish reduced 
rates based on the capital actually in- 
vested in the undertaking.” 

“The valuation made by the board 
shows that the rate reduction which it 
foreshadows will not be a wholly ade- 
quate remedy. In spite of all due dili- 
gence. years have been required to make 


































AR GOODS EXHIBITION—Twenty-five permanent booths like these. all displaying war 
oducts made in Peoria, are to be on exhibit for the duration in the showroom of the 
entra! Illinois- Light Co. The display, opened recently, is sponsored by the Peoria 
County War Bond Committee for the purpose of stimulating war bond sales 
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this valuation, and during those years 
the public has been compelled to pay 
the rates exacted by the company, in- 
stead of rates based on the real value o! 
the undertaking. A radical measure has 
thus become necessary to make elec- 
trical service available to the people 
of this province under conditions simi- 
lar to those under which such services 
are supplied in Ontario and other 
Canadian provinces .. . 

“We shall unfortunately be unable to 
prevent a certain number of individual 
persons from suffering losses because 
they have been misled by the speculative 
value of the company’s stock 
Those who invest in common stocks 
must take the consequences when the 
market value is based not on real values 
but on a good will, which is nothing 
else than a capitalization of the exploi- 
tation of the public. 

“Let no we intend to 
destroy private enterprise in this prov- 
ince. On the contrary, we consider pri- 
vate enterprise as inseparably linked up 
with our democratic institutions and we 
intend to aid and foster it by freeing it 
from the control of monopolies. When, 
in a given field of activity, private enter- 
prise becomes an injurious monopoly, it 
is the duty of the state to take proper 
measures and, if there is no other effec- 
tive remedy, to resort to expropriation 
in the case of public utilities .. .” 


one believe 


B. C. Utility Conference 


Following conferences with Premier 
Jehn Hart, of British Columbia. con- 
sideration is being given on the west 
coast to the proposed acquisition of the 
assets of British Columbia Electric 
Railway Co., Ltd., by the cities of Van- 
couver, Victoria and other municipali- 
ties, it was reported recently. A further 
conference in Toronto with directors of 
the B. C. Power Corp.. parent of B. C. 
Electric Railway. brought the company’s 
comment that. while they were not 
keen to make a sale of their holdings. 
they prepared. nevertheless. to 
“consider any offer submitted.” 

It was understood in financial circles 
that the B. C. government had no de- 
sire to operate the utility. but was ready 
to co-operate in financing the deal if 
the municipalities invelved wished to 
take over the properties. The govern- 
ment is said to favor creation of two 
publie utility boards—one for the main- 
land and one for Vancouver Island- 
in the event that B. C. Electric was 
taken out of private hands. The two 
beards would operate somewhat along 
the lines of the Ontario Hydro-Electric 
Commission. 

B. C. Electric Railway operates hydro 
and steam power plants, which supply 
the cities of Vancouver, Victoria and 
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45-YEAR MAN—Henry Opitz, right, senior cashier of Arkansas Power & Light's Little 
Rock office, makes out his final bank deposit slip after 45 years of continuous service 
and retiring at the age of 73. Nelson P. Elliott, left, who succeeds him, looks over the 
deposit book as Reuben Cox, auditor, prepares to check Mr. Opitz out and Mr. Elliott in 





Nanaimo and, in addition, the entire 
lower mainland and Vancouver Island. 
These areas are also served by the com- 
pany’s street car and bus system and 
electrified rural railway lines 


18 Gates Closed 
at Bonneville 


Entire flow of Columbia 
going through power 
house 


Bonneville Dam’s 18 spillway gates 
have been closed by U. S. Army Engi- 
neers and the entire flow of the Colum- 
bia River is now being diverted through 
the Bonneville power house in an effor! 
to keep the nine generators now in 
service near their peak production. This 
has been necessary to meet power de- 
mands on the Bonneville-Grand Coulee 
system, which have reached as high as 
1,146,000 kw.—100,000 kw. above the 
rated capacity of the two plants, ac- 
cording to Paul J. Raver, Bonneville 
administrator. 

“In spite of the fact that this has 
been a better-than-average water year,” 
Dr. Raver said, “it has been necessary 
to draw on the pool behind Bonneville 
Dam for short periods to get peak pro- 
duction from the generators. Completion 
of the tenth generator at Bonneville 
late this year will increase the need 
for additional water at the dam to util- 
ize fully the capacity of the generators.” 

At Grand Coulee one new generator 
will be ready for service in November 
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and a second will be ready early in 
1944. In addition to the increased ca- 
pacity made available by these instal- 
lations, Bonneville engineers believe 
it may be necessary to use some stor- 
age from the Grand Coulee reservoir 
in order to carry peak loads this win- 
ter. “These factors indicate a definite 
growing need of additional water stor- 
age capacity in the upper Columbia 
River basin to firm up power capacity 
at Columbia River dams,“ Raver said. 
Bonneville advisory board has recom- 
mended construction of storage dams 
at Albeni Falls and Cabinet Gorge on 
the Clark fork of the Columbia in Idaho, 
and at Hungry Horse on the Flathead 
River in Montana. 


Supreme Court Takes 
FPC “Write-Up” Case 


The Supreme Court last week agreed 
to accept for review one case in the 
electric utility field and refused to re- 
view another. 

In one case the high court will review 
a Federal Power Commission order di- 
recting the Northwestern Electric Co. 
to eliminate “write-ups” aggregating 
some $2,500,000 on the company’s 
books, in the process of determining 
original cost of the company’s electric 
plant. 

In the second case the court refused 
to review a decision holding constitu- 
tional a section of the Securities and 
Exchange Act making directors, officers 
and principal stockholders liable to 
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their corporation fur profits 1 alize 
from trading in its securities w thiy , 
six-month period. The legislatic. w,, 
upheld by the U.S. District Cx ITt of 
Appeals at New York and the Jepay 
ment of Justice contended it was ¢,. 
signed to prevent insiders from prof; 
ing from information available «nly ; 
them. 


Krug to Meet With 
Conservation Group 


Director J. A. Krug of the Office yj 
War Utilities will meet Monday, (. 
tober 18, with the informal indusgy 
advisory committee of the electric yj) 
ity industry to discuss the industry’. 
part in the over-all conservation cap, 
paign and to consider decentralizatio 
of OWU, in line with WPB’s curren 
program which is placing added r. 
sponsibility and jurisdiction on region, 
offices. 

Both the over-all conservation pro 
gram and the electric industry's pro 
gram were discussed last week at meet 
ings of the inter-industry committe 
and the electric industry’s task con 
mittee. 

Meanwhile, Washington’s non-esse 
tial commercial lights began to go ou 
During the first week of October down 
town theaters fell in line, and thereatte 
numerous large display signs in the } 
Street shopping area were darkened 
during daylight hours. Relatively fev 
show windows had been darkened, bu 
one of the city’s leading departmen 
stores extinguished its many show win 
dow lights and displayed a card statin 
that it was co-operating in the cam 
paign. Notable violations of the mi 
were lighted show windows and displa 
signs in the windows of telegraph office 
and downtown railroad offices. Thi: 
violation on the part of  industrie 
pledged to the campaign was brougi! 
up at last week’s inter-industry com 
mittee meeting. 


230,000 Ice-Boxes 
Authorized by WP! 


WPB has authorized the manufactur 
of 230,000 domestic ice refrigerator 
during the fourth quarter, but he 
limited the amount which may be pr 
duced in labor shortage areas or thos 
in which a shortage may be expeciet 
within six months. Actual productia 
under this quota will depend on é 
mand. The new quota is somewhat le 
than that allowed during the thir 
quarter. 


Dama 
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British Grid System 


Proves Great War Aid 


Output since first war year of 1939 increased by 50 percent and now 


approaches 40,000,000,000 kw.-hr. mark — Only 70,000,000 
_ kw.-hr. generated outside grid system 


By PAUL WOOTON 
Washington Correspondent, McGraw-Hill Publications 


\ nationally interconnected electrical 
<ystem, with standardized frequencies, 


Mproved an invaluable asset to Britain 


in the waging of all-out war. It provided 
the flexibility that was essential in the 
ispersal of industrial activities and 
made possible an efficient emergency 
ervice when transmission was _ inter- 
upted by enemy action. Fortunately, 
he ninth and last of the grid projects 
ent into operations just before the out- 
preak of war. The grid system called for 
» capital outlay of £40,000,000—an ex- 
yenditure which the British feel has 
aid a thousand percent dividend. 


Contrast with 1914 


The contrast with the situation dur- 
ng World War I is marked. In 1914 
reat Britain had nearly 500 central 
stations. Installed capacity in the long- 
st of these stations was less than 60.- 
00 kw. The average capacity was not 
preatly in excess of. 3,000 kw. There 
ere many different frequencies and 
oltages. Clydeside and Birmingham 
bperated ori 25 cycles. Tyneside had 40 
ycles, Most of the country outside the 
dustrial centers was on 50 cycles. 

At the outbreak of the war in 1939 
ie standardized system covered the en- 
ire Kingdom, with the exception of 
orthern Scotland. Of the nearly 9,000.- 
00 kw. of generating capacity, more 
han 8,000.000 kw. was in 137 central 
tations. 

The output of electricity since the 
ginning of the war has been in- 
reased by 50 percent and is now ap- 
roaching 40.000,000.000 kw.-hr. Onlv 
0,000,000 kw.-hr. is generated outside 
e grid system. 

Damage from bombing was much less 
an anticipated. By having material 
r repairs stored at strategic points it 
as possible to restore service quickly 
herever overhead transmission was 
bvolved. More time was required when 
nderground cables were involved. 
Damage to central stations never was 
ktensive enough to interfere with re- 
bonal operation. Undamaged stations 

the area, in every instance, were able 

take over and maintain the service. 
crete casings over turbo-alternators 
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proved very effective in the relatively 
few stations damaged. Most plants were 
connected with the grid at two or more 
points, 


New Transmission Lines 


Removal of industrial plants from 
the more exposed areas made necessary 
the construction of a considerable 
amount of new transmission line at a 
time when materials and skilled labor 
were at a premium, but no relocated 
plant was held up waiting for power. 
One effect of the dispersal program, 
however, was to increase the load in 
areas where generating capacity was 
least and take it away from sections bet- 
ter equipped. This added to transmis- 
sion distance, but power throughout the 
war has been available in adequate 
amounts. Blackout requirements and the 
drastic curtailment of less essential in- 
dustry helped in making that possible. 
The 50 percent increase in consumption 
has been absorbed with a minimum of 
new equipment due to the better load 


factor. Curiously enough, the hour v! 
peak load in the winter shifted from 5 
p.m. to 9 a.m. 

Use of electricity by domestic con 
sumers has been limited to 200 kw.-hr. 
per year. If electricity is used for cook- 
ing the maximum allowance is 1,000 
kw.-hr. annually. Local Fuel Overseers. 
however, have authority to increase al- 
lowances where the need is imperative. 
Use of any non-essential electrical ap- 
pliance is forbidden. The public is co- 
operating in a voluntary effort to save 
electricity. 

Electrical cooking has been _in- 
creased greatly by the establishment of 
communal feeding. Practically all the 
new publicly operated restaurants use 
electrical equipment throughout. 


Fortas Going In Army 


Interior Under-Secretary Abe Forta- 
expects to apply for induction into the 
armed forces “very shortly,” he told 
EvectricAL Wortp this week. Fortas 
currently is deferred as a necessary man 
in an essential industry. The defer- 
ment, which expires in November, was 
asked for by Secretary Harold L. Ickes 
and seconded by President Roosevelt 
last spring. Some weeks ago Fortas 
won reluctant approval for his release 
from Ickes. 

Fortas said he had heard nothing 
regarding his successor. Before be- 
coming Under-Secretary he was head 
of the Interior Department’s division of 
power. 








REFRIGERATOR FUNDAMENTALS—tThe Electrical Association of Philadelphia started 
its third consecutive electric refrigeration training course September 
enrollees, comprising five classes, off on the 13-week semester. 





20, with 165 
Five skilled instructors 


are in charge and many of the students are already engaged in varying degrees in 
refrigeration service work. The course is free 
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Accident Prevention 
Committee Meets 


Fatal accidents in the electric light 


and power industry during 1942 
changed little in either number or type 
over 1941, it was revealed last week at 
the fall meeting of the E.E.I. accident 
prevention committee in Chicago. Fa- 
talities in 1942 numbered 129, against 
134 the previous year. Electric shock 
and falls continue to account for all 
but about 18% of industry fatalities. 

D. C. Stewart, Buffalo Niagara & 
Eastern Power Co.. who compiled both 
the 1941 and 1942 fatality classifica- 
tions shows that the percentage of elec- 
tric shock deaths dropped from 74.4 
percent in 1941 to 66.9 percent last 
year. Fatalities from falls. however, 
rose from 9.1] to 15.7 for these same 
years. Motor vehicle fatalities also in- 
creased from 6.6 to 9.1. These per- 
centages, for both years. are based on 
121 fatalities for which detailed reports 
were filed with E.E.I. 

Effect of the war. according to the 
Stewart report, has been to cause an 
upward shift of about ten years in the 
age of employees involved in fatal 
accidents last year compared with 1941. 
The middle six months of the year— 
\pril through September—are the most 
dangerous from the standpoint of elec- 
trical accidents. These months pro- 
duced 73.8 percent of the fatal elec- 
trical accidents in the years of 194] 
and °42. it was reported. 

(ction is planned by the committee 
to distribute copies of 1942 fatal acci- 
dent classification to safety directors in 
the industry together with selected ex- 
amples and lessons in unsafe practices 
pointed up by the classification. It is 
planned to concentrate industry atten- 
tion on shock and burn accidents and 
enlist executive assistance in combating 
them. 

H. H. Berman. Consolidated Gas. 
Electric Light & Power Co. of Balti- 
more,: presenting his third report on 
the causes and prevention of falls due 
to lineman’s spurs “cutting out,” listed 
9) contributing causes. Of these 20 
were due to conditions of poles, 20 to 
conditions on poles. 14 to clothing. 10 
to conditions of climbers. 16 to climb- 
ing practices and 1] to other causes. 
\ total of 16 suggestions have been 
compiled by Berman for preventing cut 
outs, 


Effects of Rubber Shortage 
T. R. Claffey, W. H. Salisbury & Co.. 


rubber protective equipment manufac- 
turer, told the committee that safe and 
satisfactory protective equipment will 
continue to be available in spite of rub- 
her shortages. Crude rubber is. still 
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being allocated for this purpose he 
said, and will continue to be allocated 
although probably in smaller quanti- 
ties. Except for rubber gloves, where 
it is not satisfactory, synthetic rubber 
(Buna S) is expected to be substituted 
in increasing quantities up to 25 per- 
cent in line hose, hoods and blankets. 

Final proofs of instructions on the 
pole-top method of resuscitation, soon 
to appear in the E.E.I. Bulletin, were 
presented to the committee by W. R. 
Smith of Public Service Electric & Gas 
Co. for comment. These instructions 
will be available in pamphlet form to 
any one in this or other industries inter- 
ested in proper instruction in this 
method of resuscitation. 

In addition to the classification of 





MEETINGS 


Pennsylvania Electric Association — Transmission 
and distribution committee, Wm. Penn Hotel 
Pittsburgh, Pa., October 28-29; M. M. Devorris 
chairman, Pennsylvania Edison Co., Altoona, 
Pa. Hydraulic power committee, Benjamin 
Franklin Hotel, Philadelphia, Pa., November 3 
R. B. Horner, chairman, Duquesne Light Co 
Pittsburgh, Pa. 

American Society of Agricultural Engineers—Fa!! 
meeting, LaSalle Hotel, Chicago, Ill., Decem 
ber 68. Raymond Olney, secretary, St. Joseph 
Mich 


Previously Listed 


American Welding Society — Annual meeting 
Hotel Morrison, Chicago, Ill., week of October 
18. Miss M. M. Kelly, secretary, 2? West 39th 
St., New York, N. Y. 


Missouri Valley Electric Association — Sales con 


ference, Hotel Continenral, Kansas City, Mo.., 
October 22. George M. Sheets, chairman, 
lowa-Iilinois Gas & Electric Co. lowa City, 
lowa. 


Engineers Council for Professional Development 
—Annual meeting, Engineering Societies Build 
ing, New York, N. Y., October 23. A. B. Par 
sons, secretary, 297 West 3%h St.. New York 


Electrical Manufacturers Association - 
Annual meetin Waluorf Astoria Hotel, New 
Tork eX ctober 25-29. W. J. Donald 
managing director, 155 E, 44th St., New York 
N. Y, 


National 


Joint Fuels Conference — American Institute of 
Mining Engineers and American Society of 
Mechanical Engineers—Wm. Penn Hotel, Pitts- 
burgh, Pa., October 28-29. T. E. Purcell, chair- 
man, Duquesne Light Company, 435 Sixth Ave., 
Pittsburgh, Pa. 

Pacific Coast Electrical Association —- Wartime 
technical conferences, southern section, Los 
Angeles, Calif., October 28: northern section, 
San Francisco, Calif., November 4. Victor W. 
Hartley, managing director, 60! W. Sth St., 
Los Angeles, Calif. 

Pennsylvania Electric Association—Systerns opera 
tion committee, Roosevelt Hotel, Pittsburgh 
Pa., November 4-5: E. W. Middleton, chair- 
ran, Pennsylvania Power & Light Co., Hazle- 
ton, Pa. 

American Society of Mechanical Engineers—An 


nual meeting, Pennsylvania Hotel, New York 
N. Y., November 29-December 3. Ernest Hart- 
ford, executive assistant secretary, 27 West 39th 


St., New York, N. Y. 

19th Exposition of Chemical Industries—Madison 
Scuare Garden, New York, N. Y., December 
6-11. CC. F, Roth, mansger, Exposition of 
Chernical Industries, Gratd Central Palace 
(New York, N. Y. " 

National Association of Manufacturers—2nd War 
Congress of American Industry, Waldorf As 
toria Hotel, New Yorx, N. Y., December 8-10. 
J. M. Boyd, secretary, 14 W. 49th Street, New 
York, N. Y. 

American Standards Association — Annual meet- 
ing, New York, N. Y., December 10. P. G 
Agnew, secretary, 27 West 39th Street. New 
York, N. Y. 
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industry fatalities mentioned, Lb. (, 
Stewart, Buffalo Niagara & Ea-terp 
Power Co. also presented a class: ficg. 
tion of 135 lost time accidents reported 
by 13 members of the accident preven. 
tion committee and which occas’ oned 
40 or more days lost. 
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Utilities Win PUD 
Dispute on Rates 


Washington State’s Department 4; 
Public Service held with power com. 
panies last week, in an action by public 
utility districts to compel the utilitie. 
to provide the districts with wholesa): 
rate schedules for supplying electricity 
The commission held that they had ny 
jurisdiction in the matter. 

The complaint of PUD No. 1 of Clal. 
lam County asserted that its condemna. 
tion suit against the Pudget Sound 
Power & Light Co. is to be heard on 
November 15, and the PUD wanted the 
rate schedule so it could arrange jt. 
bond sale program in the event of ac. 
quiring the utility’s properties. Anothe; 
complaint was filed against the Wash. 
ington Water Power Co. by PUDs o/ 
Okanagan and Douglas counties, asking 
that the commission require the power 
companies to provide them with whole. 
sale rates. 

The PUDs were expected to appeal 
the ruling. 
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Niagara Suggests 
$35,000,000 Reserve 


The sum of $35,000.000 would be ~ 
aside from the surplus of the consoli 
dated Niagara Hudson Co. on com 
pletion of its pending organization, \ 
provide for such adjustments of its 
utility plant account as New York: 
Public Service Commission may order. 
according to a proposal advanced la« 
week by Earle J. Machold, presiden 
of Niagara-Hudson Power Corp. 

The proposal was embodied in 
letter to presiding commissioner Nea! 
Brewster and was read at the resump- 
tion of hearings on the utility’s plan 0! 
consolidation. Mr. Machold said the 
proposal was made in order to ex 
pedite the consolidation and at the 
same time conform to the commission: 
policy. At a previous hearing, on Sep: 
tember 17, the commission ruled tha 
it had jurisdiction as to the actual co# 
of all properties embraced in the con: 
solidation and might proceed formall) 
to determine original cost matters be he 
fore passing on the: proposed consolida- 
tion. 
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Week’s Output 17.3 
Percent Over ‘42 


ilowing the slight recession for the 
ended October 2, the output curve 
d downward again for the week 
d October 9, according to the fig- 
ure. released by the Edison Electric 
[n-iitute. The amount of electrical en- 
ery: distributed by the power and light 
industry for the latest week totaled 
1.341.754,000 kw.-hr., compared with 
1.359.003,000 kw.-hr. for the week ended 
October 2, and represents an increase 


| 
I 

Ww 

mit 


en 


of 17.3 percent over the corresponding 
week of 1942, when the output 
amounted to 3,702.299.000 kw.-hir. 

Only one of the country’s seven major 
veographic regions showed an increase 
in its lead over the 1942 week, com- 
pared to the previous week—the Rocky 
Mountain section. which advanced to a 
15.1 percent gain from a 13.0 gain. 
Leading the country was the Pacific 
S Coast with a 24.5 percent gain; in sec- 
ond place was the Southern States with 
a 20.8 percent increase; the mid-Atlan- 
tic States ran a close third with a gain 
of 19.7 percent. West Central fell to 
last place, with only a 6.9 percent in- 
crease. New England had previously 
heen the occupant of last place. 


Weekly Output, Million Kw.-Hr. 


1943 1942 1941 
Oct. 9 4,342 Oct. 10 3,702 Oct. Ii 3,355 
Oct. 2 4,359 Oct. 3 3,683 Oct. 4 3,330 
Sept. 25 4,360 Sept. 26 3,720 Sept. 27 3,273 
Sept. 18 4,358 Sept. 19 3,757 Sept. 20 3,273 
Sept. || 4,229 Sept. 12 3,583 Sept. 13 3,322 
Sept. 4 4,351 Sept. 5 3,673 Sept. 6 3,133 
Aug. 28 4,322 Aug. 29 3,640 Aug. 30 3,261 
Aug. 2! 4,265 Aug. 22 3,674 Aug. 23 3,231 
Aug. 14 4,288 Aug. 15 3,655 Aug. 16 3,238 
Aug. 7 4,240 Aug. 8 3,637 Aug. 9% 3,233 


Percent Change from Previous Year 
Week Ending 


SS 








Oct. 9 Oct. 2 Sept. 25 

New England + 8.0 + 9.3 + 6.3 
Mid-Atlantic +-19.7 +-19.8 +-18.4 
Central Industrial +13.9 14.5 +13.9 
West Central + 6.9 + 9.5 + 9.2 
Southern States +20.8 +22.8 +20.0 
Rocky Mountain 15.1 +-13.0 +15.1 
Pacific Coast 124.5 +26.9 +26.5 
Total United States +-17.3 4.18.4 +-17.2 
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Fuel Efficiency 
Drive Scheduled 


Solid Fuels Administrator Harold L. 
Ickes has undertaken a fuel efficiency 
program supplementary to the over-all 
ronservation campaign which opened 
pened September 15. 

Dr. R. R. Sayers, director of the Bu- 
peau of Mines, has organized a National 
Fuel Efficiency Council of twelve engi- 
neers outstanding in the field of fuel 
utilization to direct the campaign in 
onjunction with the Mines Bureau. 
The campaign will aim at improved 
wood, petro- 


itilization of coal. coke. 
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leum and gas, with first emphasis going 
on commercial and industrial use. Pri- 
vate use will be included after the 
program has become well established. 
At its first meeting the council esti- 
mated that 29,000,000 tons of coal could 
be saved annually by adoption of known 
methods of most efficient coal utilization. 
The council’s program will be carried 
out regionally and locally. The aid of 
national engineering societies will be 
sought, both in the development of the 
program and its application. The coun- 
cil will depend primarily upon educa- 
tion of industrial and commercial cus- 
tomers for results. First approach will 
be made by local engineers who will 


1943 


discuss the problem with commercial 
and industrial users. Group meetings 
with national trade and similar associa- 
tions will be held. 


Farms to Get Copper 


The War Food Administration has 
made available 1,000,000 pounds o! 
copper wire for farmstead wiring dur- 
ing the fourth quarter. It will be dis- 
tributed among the states on the basis 
of authorizations made by county wa) 
boards during the third quarter. None 
of this may be used for home 


wiring. 


wire 
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SEC DECISIONS-HEARINGS 





The Securities and Exchange Com 
mission. in a series of orders and opin- 
ions issued last week affecting electric 
utility companies: 


ANNOUNCED THAT United Gas & Electric 
Corp. had ceased to be an investment com- 
pany. The corporation, a closed-end, non 
diversified, management company, termin- 
ated its existence with the distribution of 
net assets on July 6. 


Autuorizev Oklahoma Utilities Co. to 
<ell to the Indian Electric Co-operative, 
Inc., all its electric properties for a base 
price of $237,000, subject to adjustments. 
Oklahoma is a subsidiary of Crescent Pub 
lic Service Co. 


DENIED A MUTION by General Gas & 
Electric Corp. for a stay in all further 
corporate simplification proceedings against 
lide Water Power Co., a subsidiary. The 
company, however, was granted an exten- 
sion until October 18 for Tide Water to 
hle answers to the SEC order of Septem- 
her 29 and postponed hearing from Oc 
tober 18 to October 25. 


AutHorizep United Gas Improvement 
Co., holder of 8.67 percent of the out- 
standing voting securities of Niagara Hnd- 
son Power Corp., to become a party to 
Niagara Hudson’s voluntary reorganization 
proceedings. 


Applications Filed 


Delaware Power & Light Co., subsidiary 
of United Gas Improvement Co., has filed 
notification of registration under the Hold- 
ing Company Act, to take effect when the 
merger of Eastern Shore Public Service 
Co. of Delaware into Delaware Power & 
Light Co. becomes effective. 


Hearings Scheduled 


Ocroser 14: Hearing on a proposal of 
Maine Public Service Co. to acquire all 
the electric utilitv. properties, franchises 
ind business of Caribou Water. Light & 
Power Co. fer $500.000. 


Octorner 15: Hearing on plan filed by 
National Power & Light Co. providing. for 
-everal capital contributions by it to Bir- 
mingham Electric Co., a subsidiary. Na- 
tional is undergoing dissolution, having 
heen granted on November 9, 1942, an ad- 
ditional year in which to terminate its 
existence. The plan disclosed indirectls 
that National had formulated a program 
to retire the 12.000 shares of its $6 pre 
ferred stock still outstanding. 


Octoper 19: Hearing on a joint declara 
tion filed by Ohio Public Service Co., Alli- 
ance Public Service Co. and their parent. 
Cities Service Power & Light Co., looking 
toward approval of transactions leading to 
the liquidation of Alliance. 


Octover 19: Hearing on a plan filed by 
Cities Service Power & Light Co. involving 
disnosition of the properties of Durham 
Public Service Co.. a subsidiary, to Duke 
Power Co. for $2.952.000, base cash con 
-ideration. 


Octoser 20: Hearing on proposal of 
Cities Service Light & Power Co. leading 
up to disposal of its subsidiary. Public 
service Co. of Colorado 
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Ocroper 21: Hearing on plan of re 
capitalization of Oklahoma Gas & Electric 
Co., subsidiary of Standard Gas & Elec. 
tric Co. Oklahoma proposes to purchase 
from Standard at par for cash 25,900 
shares of its common stock that has an ag- 
gregate par value of $2,590,000; acquire 
from Standard 16,000 shares of its com- 
mon stock with an aggregate value of $1.- 
600,000 as a capital contribution, and can- 
cel 41,900 shares of the acquired stock. 


Octoper 21: Hearing on application of 
Consolidated Gas & Electric Co. for author 
ization to change the allocation of federal! 
income and excess profits taxes upon a 
basis differing from the method required 
under the rules of the Holding» Campany 
Act. 

NovemBer 9: Postponement of the hea: 
ings in the case of Niagara Hudson Power 
Corp. from October 19 to November 9. 
Hearings were deferred because the New 
York Public Service Commission hearings 
on the case are still in progress and will 
reconvene October 11. 


SEC Jurisdiction 
Challenged in Suit 


The contention that the Securities 
and Exchange Commission lacks juris- 
diction to adjudicate a damage suit 
between private parties was brought up 
last week for the second time in the case 
of the proceedings involving the North 
American Light & Power Co. and claims 
of the Illinois Iowa Power Co., which is 
seeking recovery of some $30,000.000 
from its former parent company. 

James F. Masterson, counsel for 
North American Light, asserted that 
the SEC order granting to Lawrence 
R. Condon. an attorney for clients rep 
resenting some 21% percent of the pre- 
ferred stock of North American Light. 
the right to file a claim, deprived the 
its constitu- 





company management of 
tional rights. Mr. Condon argued that 
the claim should be asserted against 
Utility Reports 
Net Income 
1943 1942 

*Amer. Power & Light & 

subs. $17,203,510 $6,895,053 
*Birmingham Electric 1,513,956 1,040,595 
*Carolina Pwr. & Lt ; 2,575,585 2,507,532 
*Central Arizona Lt. & Pwr. 1,061,446 653,469 
*idaho Power 1,501,432 987,314 
*Louisiana Pwr. & Lt. | 436,163 951,440 
*Mississippi Pwr. & Lt 764,169 535,031 
*Montana Power & subs 4,619,723 2,511,757 
*National Pwr. & Lt. and 

eke so 5 rae i ; 6,460,745 4,580,437 
*New Orleans Pub. Serv 2,076,759 2,264,695 
*Pacific Pwr. & Lt 1,167,134 764,251 
*Pennsylvania Pwr. & Lt 6,161,650 4,888,01! 
*Washington Wtr. Pwr. and 

SO ec ticctivie e's 3,122,327 2,082,999 


*Twelve months ended August 7 
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the top holding company, North (me, 
ican Co., because it was impr ratiyy 
that a determination be made ag y 
whether the top company was r: spop, 
sible for any of the alleged loss.s py. 
fore it was dissolved. 
The contention that the SEC |.ad no 
jurisdiction was given as one of the 
reasons the North American Co. failed 
to comply with a subpena of the SE 
to produce various records and docy, 
ments. North American held that jx 
rights would be prejudiced if it wer 
to comply with the subpoena, Stoddard 
M. Stevens, Jr., North American (Cp, 
counsel. asserting that the matter was 
a damage suit between two private par. 
ties. His argument followed the com. 
pany’s position as set forth by FE, |. 
Shea, president, in his explanation of 
the company’s policy in not complying 
“Congress never vested in your com. 
mission the judicial power to try and 
adjudicate such matters .” Shea 
wrote, “your commission has ne juris. 
diction in this matter.” 
Hearings in the proceedings were 
suspended temporarily while the U. § 
Circuit Court of Appeals took the North 
({merican Light petition under advise. 
ment. 
North American Light & Power Cp. 
is under orders to liquidate. issued by 
the SEC on December 30, 1941. Ik 
plan of liquidation does not recogni 
or provide for the Illinois Towa claims. 
The commission, however, in a decision 
handed down on January 2, 1943, up 
held its right to hear such claims and 
denied the motion of North American 
Light to dismiss the hearing on the 
claim of Mllinois Towa. 


Sale of N. J. Utility 
Holdings Approved 


New Jersey's State Board of Publi 
(tility Commissioners last week ap 
proved the application of the New Jer 
-ey Power & Light Co. for permission 
to sell investments which the commis 
sion said were valued at $5,356,956. 
Included in the sale were 341,350 shares 
of common stock of New Jersey Central 
Power & Light, valued by the commis 
sion at $4,312,308. These will be pur- 
chased by the NY PA NJ Utilities G. 
parent concern of New Jersey Power & 
Light. 

The proposed transactions, the cou 
mission asserted, would have the effec! 
of eliminating New Jersey Power § 
Light’s investments in affiliates, “which 
investments are not related to its utility 
business, and will provide funds fo 
the reduction of its funded debt and 
the improvement of its capital str 
ture 
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G-E RENEWAL-PARTS SERVICE 
Is Tailored to YOUR Lighting System 


Simplifies ordering parts 
Improves stock control 


G-E Renewal-parts Service enables you to set up a permanent system 
for reordering parts easily, accurately, and economically. It includes 
company-personalized Standardization Charts, Renewal-parts Bulletins, 
and the expert advice of G-E lighting specialists—all to assist you in 
stocking renewal parts and in standardizing your system. 


Ask Us about the STANDARDIZATION CHARTS 


These illustrate and list the catalog numbers of the particular combi- 
nations of Novalux luminaires, brackets, and accessories that you use. 
They will aid your engineers and storekeepers in stock control and 
standardization of equipment. We will prepare these charts in the form 
and detail that best suit your purpose. 


G-E RENEWAL-PARTS BULLETINS Give Detailed Information 


These contain complete parts data on the most commonly used forms of 
luminaires. You can obtain these publications for your Novalux lumi- 
naires without cost. 


How to Obtain This Service 


Call the nearest G-E office. A lighting spe- 
cialist or sales engineer will assist you in 
assembling the necessary data for the 
Standardization Charts and in selecting the 
proper Renewal-parts Bulletin for your 
equipment. We’d like to help you with your 
lighting problems. 


Send for Our New RENEWAL-PARTS CATALOG 


This new catalog will help you in identifying and 
ordering the most commonly used renewal parts. A 
pictorial index makes it easy to identify the luminaires 
you use and the parts you need. Send for a copy today 
—No. GEA-4084. General Electric, Schenectady, N. Y. 
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LA RG E. . Because it’s 75,000 kya 
But 


SMALL . . . thanks to G-£ developments in materials and their us 
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THIS mammoth, self-cooled G-E power transformer (75,000 kva, three-phase, 
132,000 volts), now supplying power to a highly important war industry, is the 
lightest and smallest transformer of this rating ever built in this country. 

























MPROVEMENTIS in basic materials, and their scientific application, made 
this engineering achievement possible. If this unit were to be designed today, | 
it would be even smaller. , | 


Core-steel development is only one of the many phases of transformer research 
and engineering. But it serves to illustrate how the use of improved materials 
throughout a transformer enables us to build you smaller, lighter, less costly 
transformers, with an over-all improvement in operating characteristics. 


The two developments that stand out in the history of transformer cores were 
both made by General Electric: 


FIRST, the production in 1903 of the first silicon steel made in 
this country. 


SECOND, the application of high-permeability silicon steel in 
the form of cold-rolled strip, first marketed in the Spirakore* 
distribution transformer in 1937, and later used in many power 
transformers—in fact in every type of G-E transformer where it 
can be used to advantage. 





The steel made famous by Spirakore has already been greatly improved. To- 
day’s research with the metallurgist’s crucible, and advanced techniques in proc- 
essing, indicate still better core steel for the G-E transformers of tomorrow. 
General Electric Company, Schenectady, N. Y. 


*Reg. U.S. Pat. Off. 






THE POUNDS REQUIRED PER KVA 
1 KVA 

903 ae using ’’standard iron” of the best grade then available, core steel per kva weighed 
nearly seven times what it does today. i 
905 — sidauival. doe of teoh-eilind aise shiek, Grek Gnctided hy Tits tnikubty ta: 0:0 teveienie te os | 
1903, decreased the core steel per kva by nearly one half. | 

1920 the steady improvements in quality, resulting from continued metallurgical research, . , 
hed again brought down the steel requirements. 


~ 


OW IMPROVEMENTS IN STEEL HAVE REDUCED | 















37 — cold-rolled, orientdd strip steel, introduced in G-E Spirakore transformers, cut Kes a ve 
: pounds per kva still further. 


)DAY, with modern stecls, either het-relied or esld-relled, scientifically applied, 6-8 trons- a 
943 — formers use less steel per kva than ever before. 


The best investment in the world is in this country's future—BUY WAR BONDS * 


C 


















401-15-5156 
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Air Pressure Bag 
Plots Stream Bed 


By J. A. OLDHAM 


General Construction, 
Pacific Gas & Electric Company 
Sacramento, Calif. 


The idea of using a pressure gage 
in conjunction with a rubber bag and 
hose in taking soundings was devel- 
oped to obviate certain drawbacks of 
the usual lead weight sounding line 
in connection with a pipe-line crossing 
of the Sacramento River. This meth- 
od is applicable to cable crossings, 
pipe laying and other cases where 
accurate soundings are needed. 

Because of prevailing winds and 
tides it was not possible to get an 
accurate sounding with an ordinary 
lead-weighted sounding line. Where 
there is a swift current it is necessary 
to throw the weight upstream repeat- 
edly and let the current carry it down 
to the vicinity of where the sounding 
is wanted. This means that with the 
boat drifting there are many places 
which are not measured while re- 
covering and throwing the lead line. 

With the inflated ball arrangement, 
a weight sufficiently heavy to hold the 
rubber ball in the trench or on the 
line of the crossing can be dragged 
just behind the sounding boat and 
an accurate contour secured. It has 
been possible to sound 3,000 ft. of 
trench in the bottom of a river with- 
out once raising the ball. 

This method is also ideal for use 
with a diver. In this case the weight 
and rope are removed and the diver 
takes the ball in his hand or ties it to 
his suit where easily accessible. He 
can travel and obtain a sounding at 
any point within the radius of the 
length of hose attached to the bag. 

An ordinary bicycle pump is used 
to inflate and set the pressure in the 
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rubber ball. The gage may be cali- 
brated in feet depth, or direct pres- 
sure readings can be taken and con- 





PRESSURE gage sounding device: gage 
calibrated in feet of depth (60 ft. for 
25.98 psi.); 4- or 6-in. gas bag inflated 
by tire pump to from 2 to 6 psi. 











“taped to f “rubber 
---We/ding hose 





ACCURATE contour of stream bed is se- 
cured by dragging weighted rubber ball 
along route of cable or pipe line 
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‘by the formula N = 




















verted. Soundings, of course, may 
be taken in either fresh or salt water 
by using the proper weight of water, 

This idea received third award jy 
the 1942 suggestion contest of the 
company’s research committee under 
the chairmanship of W. G. Vincent, 


vice-president and executive engineer, 


Pole Selection for 
An Unguyed Angle 


By GEORGE R. PARKER 
Chief Engineer Electric Power Board of 


Chattanooga, Tenn. 

Class of pole to be used at an un 
guyed angle point may be selected by 
using the same chart developed for 
selecting the class of pole for through 
runs and presented in ELEctricil 
Wortp, March 20, 1943, page 110. 
The procedure for this selection in- 
cludes also the use of a formula ani 
table, and it may be used with suf. 
cient accuracy if the angle is less tha 
20 deg. 
Accompanying table contains fg 
ures which, if multiplied by the angk 
in degrees and divided by the spa 
length, give the angle load in term 
of N. This value is added to th 
factor 1 or 1.5, depending on whether 
it is a small or large conductor, to a 
rive at the total value of N per cor 





Value of C to be used for converting ange 
load to an equivalent value in terms of # 


C x Angle 
Span Length 


Conductor Sag Table 
Size, AWG A 
6 24 38 ‘ 
Be 
7 5 
? 45 69 definitio; 
I 53 8! ower fact 
1/0 62 % 
2/0 75 112 
3/0 90 134 
4/0 110 16! 
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Juctor load. The values of N for each 


onductor supported are combined as 
jescribed in the instructions for use 
jth the chart. 


The values given in the table are 
or grade C construction ; use three- 
yuarters of the values given for grade 
B construction; grade B is used 
here railroad and major communi- 
ation routes are crossed by distri- 
bution lines and for transmission 
ines throughout. Except in special 

ses, grade C will be used for all 

‘tribution construction elsewhere 
han at crossings, including joint 
onstruction. 

Values in sag table column A are 
or normal span construction of 
eatherproof and bare conductors. 
bag table column B has values for 
ong span construction of only bare 


onductors. 
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D-Meter for P.F. and 
Dielectric Constant 


By DONALD M. HILL 


Junior Development Engineer 
Boonton Radio Corporation, Boonton, N. J. 


The power factor and dielectric 
onstant of an insulating material can 
e determined by using a Q-Meter to 
neasure the Q and capacitance of a 
est condenser in which the material 
s used as the dielectric. The meas- 
ements should be accurate to within 

10 percent in the frequency range 
om 50 kilocycles to about 30 mega- 
ycles for ordinary insulating mate- 
als. For low loss materials and at 
igher frequencies the accuracy will 
e less. 

If the material is in the form of a 
in sheet, a test condenser can be 
ade by applying thin foil electrodes 

the opposite faces using a thin film 

petrolatum as an adhesive. 

For a circuit element, Q is defined 
s the ratio of the reactance of the 
ement to its resistance so that from 


be. lb: 


here w”= 2x times the frequency in” cycles 
_ per second. 
C = equivalent series capacitance in 
farads. 
R = equivalent series resistance in 
ohms, 
6 = the phase angle. 
definition 
Power factor = cos @ 


RI I 








FIG. 1 a, b—Vector diagram for pure 
capacitance in series with a resistance (to 
represent dielectric losses) from which 
power factor and Q relations are deter- 
mined 


When Q is large, the power factor 
is practically equal to 1/Q, the differ- 
ence being less than 1 percent when 
Q is greater than 10. 

Thus a measurement of the Q of a 
condenser makes it possible to calcu- 
late its power factor. 

The operating principle of the Q- 
meter can be understood by refer- 
ring to Fig. 2. An oscillator injects a 
known voltage into the measuring cir- 
cuit by passing a measured current 
through the low resistance, R. The 
voltage developed across the con- 
denser is indicated by the vacuum- 
tube voltmeter, V. When the measur- 
ing circuit is resonated the voltage 
across the condenser is equal to the 
effective Q of the resonant circuit 
times the injected voltage. This fact 
makes it possible to calibrate V in 
terms of Q while the ammeter, A, is 
calibrated as a multiplier of the Q- 
voltmeter reading. 

The Q of the condenser is deter- 
mined from the change which it pro- 
duces in the Q of the circuit of Fig. 2 
when it is connected as indicated. 
The method of measurement is as 
follows. 

The oscillator is adjusted to the de- 
sired frequency, the test condenser 
connected in parallel with the tuning 
condenser, C, and the circuit reso- 
nated by varying C. Resonance is in- 
dicated by a maximum deflection of 


the Q-voltmeter. The tuning capaci- 
tance and circuit Q are recorded as 
Cz and Qo. The test condenser is then 
disconnected at its terminals without 
altering the position of the leads, the 
circuit again resonated at the same 
frequency by varying C, and the tun- 
ing capacitance and circuit Q re- 
corded as C; and Q;. The capacitance 
of the leads, C,, is determined by dis- 
connecting the high potential lead 
from the Q-meter terminal and reso- 
nating the circuit with the tuning 
capacitance value, C3. The ,capaci- 
tance, Q, power factor and dielectric 
constant are then calculated with the 
following formulas. Eq. 3 is exact 
only when electrodes do not extend 
to the edge of the dielectric. 





C.=C,—C; (1) 
Ci = C; -C (2) 
Cs a C,, QQ. 
are. &-G ® 
Power factor = gry : = = (4) 
C,-—C, 





Dielectric constant = 





ma te 


Where C, is the inter-electrode ca- 
pacitance of the test condenser with 
air as the dielectric, C, is an edge cor- 
rection factor due to the bulging flux 
lines around the perimeter of the test 
condenser, C, is a stray capacitance 
correction which takes account of 
capacitance between the high poten- 
tial electrode and surrounding ob- 
jects. The American Society for Test- 
ing Materials method D150-42T gives 
formulas for calculating C,, C, and 
C. for various electrode configura- 
tions. The following formulas are 
those given for a condenser having 
circular electrodes. The formula for 
C, applies for thin electrodes when 
the area of the high potential elec- 
trode is greater than 7 sq.in. and 
when the grounded electrode extends 
at least five times the thickness of 
the plate beyond the edge of the high 
potential electrode. The capacitances 
are in micro-microfarads, all dimen- 
sions in inches: 





OSCILLATOR 





FIG. 2—Basic circuit of Boonton Radio Corporation Type 160-A Q meter showing parallel 


connection of test condenser 
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IS YOUR SWITCHGEAR 
» GQ OCTOPUS OR TRAINED & SEAL? 





Dangerous, “octopus” switchgear like this (above and G-E standard switchgear units are factory-assembled and co-ordinated— 
below) originates as strung-out, open-type switch- trained to perform without a hitch. One of the many possible combination 
gear. Too often it is responsible for power inter- of these standard units should fit your requirements. 


ruptions and accidents to personnel. 
dl aa IECEMEAL switchgear installations, which grow throug 
4 the years to meet increasing demands, tend to become li 
; : octopuses—unreliable, and downright dangerous. The practied 
vf ~ provision for your present and future requirements is the star 
(' . : dard, metal-clad unit of switchgear equipment—dependable, sale 
my / 4 f copper-saving, space-saving, and economical both in installatin 
j & F cost and maintenance. The capacity of a modern, co-ordinated 
9 ™ metal-clad system, large or small, can be increased easily aul 
safely by adding compact units of 
standard, safety-enclosed switch- 
gear. 
Whether you plan expansion or 
replacement of your present sys- 
tem, investigate the advantages 
offered by G-E metal-clad switch- 


gear. 





PACKAGE 
SWITCHGEAR 
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The equipment was installed on plat- 


speedy remova 
voltage breakers for inspection or mainte- 


it substation for power; 
2. Unit substation for lighting; 3. Con- 
verter control; 4. Induction converter; 
5. Capacitor set; 6. Automatic capacitor 
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This installation affords 
excellent continuity and 
flexibility of power serv- 
ice, plus good utilize- 
tion-voltage regulation 
at practically any part 
of the plant. Bus-tie 
metal-clad units inter- 
connect the east and 
west groups of metal- 
clad switchgear; there- 
fore, either bus can feed 
one or both groups of 
unit substations. 


E can’t tell you now where this installation was 

made, but we can say that this system saved 
500,000 pounds of vitally needed copper. The selection 
of 13,200-volt metal-clad switchgear, and corresponding 
cable, to supply load-center unit substations with 
relatively high-voltage power, made this saving pos- 
sible. Also, the use of elevated platforms at the load 
centers, for the unit substations and other power 
equipment, put more than 7,000 square feet of main 
floor area into actual productive use. 


You, too, can easily effect. important savings of time 
and material when you choose the right combination of 
distribution voltage and G-E standard switchgear. 
Factory-assembled, metal-clad packaged switchgear is 
installed faster, more easily, at a predictable and low 
over-all cost. 


For your power-distribution switchgear up to 15 kv, 
and for safety and dependability, get the accepted 
standard—tepetitively manufactured G-E metal-clad 
switchgear. General Electric Company, Schenectady, 
New York. 
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FIG. 3—Boonton Radio’s Q-meter gives data for determining factor and dielectric con- 


stant power for dielectric materials 


2 
CC. = 0.1766 7 
C, = 0.449 D 
C= (0.195 logue + 0.103 ) P 


where D = diameter of high potential elec- 
trode. 
t = thickness of dielectric. 


P = distance around perimeter of 
high potential electrode. 


K = approximate value of dielectric 
constant obtained from Eq. 
5 by neglecting C.. 

It is very important that the induc- 
tance and resistance of the test con- 
denser leads and electrodes be kept as 
small as possible since at high fre- 
quencies these residuals may cause 
considerable error. 

For more complete details, the 
reader is referred to the Q-Meter In- 
struction Book and the American So- 
ciety for Testing Materials method 
D150-42T. 


Capacitor Racks of 
Wood Replace Steel 


By EARL H. KENDALL 
Commonwealth & Southern Corporation 
Jackson, Mich. 


Use of wood capacitor racks to 
replace steel racks has been adopted 
by companies of the northern divi- 
sion of the Commonwealth & South- 
ern system as a part of the effort to 
conserve steel for more essential use. 

These capacitor racks are fabri- 
cated from. standard  crossarm 
braces which are regularly stocked 
for transmission and distribution 
construction. A 414-in. long brace 
with a 14x24-in. cross-section with- 
out attached metal fittings is used 
for this purpose. Material is a clear 
grade of Douglas fir, 10-lb. pressure 
treated, and the braces can either be 
manufactured from brace blank stock 
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or made by the line crews from stock 
braces. The racks accommodate from 
one to four 15-kva. capacitors for 
voltages of 2,400, 4,160 or 4,800. A 
saving of about 25 |b. of steel is ef- 
fected for each rack and the cost, in- 
cluding the necessary mounting and 
assembly bolts, is about one-half of 
that of steel racks. 

The design is such that the cross- 
arms are spaced far enough apart to 
allow room for running the primary 
leads directly from the cutouts to the 
capacitor bushings and between the 
two crossarms. For three-phase in- 
stallations of 45 kva. one rack is 
used; for three-phase, 90 kva. two 
racks are used and three-phase, 180 
kva. three racks are used. Installa- 
tions up to 180 kva. can be installed 
on 8-ft. crossarms. 

It is expected that the life of the 
racks based upon the life of wood 
braces will be comparable to that of 
steel racks. The installations that 


WOOD RACK replaces steel] rack for pole 
mounting of capacitors 
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have been made amply demonstrate 
the suitability of this design of rack 
both from the construction and ap. 
pearance standpoints. Layout an 
construction details of the racks wij) 
be presented in a subsequent article 


Today's Solder and 
Soldering Technique 


Today’s solder decidedly <iffers 
from pre-war solder, and so should 
soldering technique. Previously 0]. 
der was composed of tin and lead jp 
about a 50-50 ratio; today, except 
for certain applications, solder cop. 
tains not more than 20 percent tin, 
with perhaps small amounts of silver, 
bismuth, antimony or tin. Today’: 
soldering technique calls for a hotter 
soldering iron, and attention to cer. 
tain details. How to make better 
soldered joints has been explained 
in a communication issued by the 
metallurgy committee of the General 
Electric Company, which states: 

1. Keep the work clean. Guard 
carefully against varnish, grease, oil, 
dirt, rust, or corrosion products, 
which prevent the flux from acting 
and the solder from alloying with the 
parent metal. 

2. Keep in mind that the purpose 
of the soldering iron or torch is not 
to melt the solder, but to heat the 
work until the solder will flow when 
applied to the work. 

3. Keep the soldering iron clean 
and, to have the quickest possible 
heat transfer from the iron to the 
work, have the tip designed actually 
to fit against the work. 

4. Investigate different methods 
available for doing the work—hotter 
electric iron, high frequency, or car- 
bon resistance soldering tools may do 
the job better. 

5. Design the joints to have 0.003 
to 0.005 in. solder thickness, and # 
that the two parts overlap. Lap or 
seam-type joints are better than butt: 
type joints. Have solder fill seam 
completely. Heavy fillets add little 
strength to joint, and waste solder. 

6. Don’t hand a new solder, 2 
flux, and a soldering job to a work- 
man and expect a perfect job the 
first time. Let him get the “feel” of 
the new material. Don’t give up 4 
new solder after one unsuccessful 
trial—the chances are your technique 
is not what it should be for that par 
ticular solder. 

1943 
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IN A PHILCO FLOTE STORAGE BATTERY, 
YOU MAINTAIN THE CHARGE WITH 


0% LESS CURRENT/ 


Philco Floté is the only bat- 
we tery specifically designed for 

modern full float service! 
The special metal in which Floté grids 
are cast reduces the amount of current 
necessary to maintain the charge by 
40%! This low current consumption 
materially increases the life of the cell! 
Floté grid design, too, retards peroxida- 


ec 
ES 


a mm 
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Philco Battery Cz 


tion and provides exceptional strength 
and superior electrical efficiency. Philco 
Floté supported element cells are avail- 
able for all types of telephone, control 
and stand-by service in capacities rang- 
ing from 10 A.H. to 1680 A.H. Write 
for complete information and specifi- 
cations. Philco Corporation, Storage Bat- 
tery Division, Trenton 7, New Jersey. 


Kywlace with 
PHILCO 
STORAGE 
BATTERIES 


l Type 23FFP 
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You've never seen a motor like this new Fairbanks-Morse Motor, because 
never before have so much stamina, versatility, and protection been 
put inside of one motor housing! 


CHECK THESE POINTS: 
Y 1. 40° C. Motor. 


of 2. Protected frame. 


3. Conduit box with features that give new meaning to ‘‘adapt- 
able,’’ ‘‘convenient,’’ and ‘‘handy.’’ 


¢/ 4%. Famous Fairbanks-Morse COPPERSPUN Rotor—the ONLY 
rotor centrifugally cast in ONE piece and of COPPER. 








If you are buying motors now but want them to be up-to-date for 
postwar ae see this motor demonstrated. There’s no other 
& 


way to apprecia “how much more it offers you! Fairbanks, Morse 


& Co., Fairbanks-Morse Building, Chicago, III. 






ie 


hd 
Aa? FAIRBANKS-MORSE 
G } x 
Se 
~~ J ye 
DIESEL ENGINES = WATERSYSTEMS / Sl 
aU aes To 1a E | 
tS STOKERS : J 
a TaD ES Wa a aad 
Cea a 








mm 


Cd Ah he 








ERRORS CAN BE SMALL 
IN EXPEDIENT METERING 


By W. A. MORGAN, Associate Engineer, Bureau of Reclamation, Denver, Colo. 


When metering loads in an unconventional way because of 
the necessity of conserving critical materials, such as copper, 
iron and high-voltage bushings, and factory workmanship, the 
errors may not be as large as it is generally believed. How- 
ever, the extent of the error should be understood so that an 
equitable correction may be applied to the watt-hour-meter 
reading if necessary. 


Where power is to be metered at the high-voltage side of a 
transformer bank the metering equipment required usually 
includes high-voltage potential and current transformers. High- 
voltage potential transformers contain vital materials and are 
hard to obtain during the war. On the other hand, low-voltage 
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TO ECONOMIZE on instrument transformer materials the current 
transformers may be put on the high-voltage side (if appro- 
priately insulated) and the potential transformers on the low- 
voltage side of the power bank 


For step-down installations (a) the metered power will be less 
than the actual power used. 


For step-up installations (b) the metered power will be more 
than actual power used. 


Errors shown are for power transformers with a nameplate-rated /R 
drop of | percent at rated kva. capacity. For other /R drop per- 
centages the losses will be proportional. (/R drop for most power 
transformers ranges between 0.3 and 1.3 percent at full load.) 
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potential transformers are usually available from the ware. 
house or from a dismantled substation. 


Non-conventional metering connections discussed herein ar 
shown by single-line diagrams on the graph. It is assumed thy 
the conventional metering connections for loads on both step 
down and step-up banks would be for both the potential trans. 
formers and current transformers to be on the high-voltage 
side of the transfer bank in either case. 


Error in metering with the connections shown corresponds to 
the load losses of the transformer bank and it varies with the 
resistance drop of the transformers and with the power factor 
and magnitude of the load. The error is independent of the 
reactance drop of the transformer bank. 


Magnitude of the metering error for the two connections j: 
shown in the graph. The power factor may be for either lead. 
ing or lagging load. Curves shown are for transformers which 
have a voltage drop due to resistance of 1 percent at rated kva. 
load. The error is directly proportional to the rated IR voltage 
drop of the particular transformer bank for a given load and 
power factor. Large-capacity transformers of good design have 
IR drops of less than 0.5 percent; it is seen that if the average 
kilowatt load were 75 percent and the power factor 95 percent 
the meter connection, shown in diagram (a), would register 
about 99.6 percent of the true power for a bank made up of 
these transformers. The lower the average load and th 
better the power factor, the less the error will be. Since the 
error under some conditions is quite small and within the 
accuracy of the watt-hour meters themselves, this small advan- 
tage might well be given to the customer until after the war, 
when the conventional metering equipment may be readily 
obtained. When the connection shown in diagram (b) is used 
the meter reading would be high and the customer’s bill should 
be reduced by some arbitrary figure. 


= 


The equations for plotting the curves are as follows: 
For the connection shown in diagram (a): 


Eur cos 6 — *) 100 


| 


Power metered in percent of true power Env cos 0 


For the connection shown in diagram (b): 


P + 
Power metered in percent of true power Pag cond = TE) 100 


Eazy cos 6 
where: 
Euvy = Voltage of high-voltage side of transformer. 
I = Load current, per phase. 
R = Resistance, per phase. 
cos @ = Power factor of the load. 


The calculations are simplified if the quantities used in the 
above equations are expressed either in percent or per unit. 
Derivation of the equations will be found on page 94. 
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OLFE & MANN. 7 
at BETHLEHEM STE 


Betow i is the rear view of two generator panels and seven 
feeder panels built for the United States Navy, Bureau of Ships, 
and delivered to the Bethlehem Steel Company. It is one of 
over 75 electrical installations on ships at Bethlehem Steel, 
engineered, designed, and manufactured by Wolfe and Mann 
of Baltimore. The Wolfe and Mann organization is staffed and 





> equipped to give every contract personal attention and expert 
ji engineering skill. Ask the folks at Bethlehem Steel what they 

think of the performance and dependability of Wolfe and Mann 
te electrical equipment. Write us about your requirements. 


WOLFE & MANN 
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ARE OUR REFERENCE 


CULPEPER POWER PLANT, 
CULPEPER, VIRGINIA 


10) 


NAVY HIGH POWER RADIO 
STATION, ANNAPOLIS, MD. 
UNIVERSITY OF VIRGINIA 
WEST VIRGINIA PULP AND 
PAPER COMPANY 
U. S. GOVERNMENT: 
BOULDER POWER PLANT, 
BOULDER DAM 
BUREAU OF SHIPS 


DEPARTMENT OF COMMERCE 
(LIGHTHOUSE SERVICE) 

















PANAMA CANAL 
PEARL HARBOR, T. H. 


U. S. TREASURY BUILDING, 
WASHINGTON, D. C. 
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CO. Test in Maine 
Generating Plant 
By A. A. WINTERS 


Assistant Engineer in Charge of Steam 
Construction, Nepsco Services, Inc., 
Augusta, Me. 

Tests on completion of built-in 
carbon dioxide fire equipment for 
protecting generators, condensers, 
converters and other rotary electrical 
equipment determine whether a 
proper CO. gas concentration is 
maintained long enough to control 
fire and also check for possible leaks 
in the cooling system. For gener- 
ators these CO. systems usually con- 
sist of a battery of steel cylinders, 
filled with liquid CO. under pressure, 
an automatic release for actuating the 
system and a simple piping arrange- 
ment terminating in discharge noz- 
zles in the generator housing or inlet 
air ducts. The number of cylinders 
depends on the static volume of the 
generator and the cubic volume of the 
generator’s air cooling system. All 
automatic systems may also be oper- 
ated by remote electric control or 

manually at the cylinder location. 


Plenty of Gas Available 


These systems are designed to pro- 
vide protection of the generator with 
a minimum CO. concentration of 25 
percent during deceleration. This 
suffices for the positive extinguishing 
of glowing or smoldering insulation, 
the gas percentage being specified by 
the National Board of Fire Under- 
writers. 

A recent test of a CO. system at 
the Mason station of Central Maine 
Power, Wiscasset, Me., typifies the 
procedure followed in such tests when 
made by engineers of the manufac- 
turer (in this case the C-O-TWO Fire 
Equipment Company, Newark, N. J.) 
and engineers of the power company. 
Representatives of the generator 
manufacturer also were present. 

At Wiscasset the system protects 
the 20,000-kw., 13.8-kv., 60-cycle, 
3,600-r.p.m. G. E. turbine generator 
with a fully inclosed recirculating air 
cooling system and a gross volume of 
about 2,440 cu.ft. There are eleven 
50-lb. cylinders arranged for simul- 
taneous discharge. Four cylinders 
are connected to a separate pipe with 
large orifice nozzles to build up 
quickly the required CO. concentra- 
tion, and the remaining cylinders are 
connected to a smaller pipe line with 
restricted nozzles for “delayed” 
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discharge. Preliminary inspection 
checked the cylinder assembly, 
weighed the cylinders and checked 
all controls, piping, discharge noz- 
zles, generator casing and air ducts. 
An electrical inspection of the system 
was also made, using test lamps to 
check the remote electric control, cir- 
cuit testing units, the heat-actuated 
thermo release within the generator, 
alarm system and generator differen- 
tial relays. A spare cylinder of CO. 
was manually discharged to test the 
piping and discharge nozzles. 

After preliminary tests the system 
was discharged from the remote elec- 
tric control box station. CO. pressure- 
operated switches immediately cut 
the generator out of the service and 
closed the throttle, the red pilot lamp 
in the control box indicating dis- 
charge of gas and operation of the 
protection system. The gas concen- 
tration in the generator during the 
discharge was measured by a Rana- 
rex CO, meter. Continuous air sam- 
ples were drawn through a bolt hole 
near the generator shaft. 

A 25 percent concentration inside 
the generator was reached within 17 
seconds. In 35 seconds the concen- 
tration reached 50 percent and re- 
mained at 50 percent or above until 
74 minutes had ended. From that 
point on readings were only taken at 
one-minute intervals up to 120 min- 
utes, when the concentration dropped 
to 27 percent. The generator stopped 
rotating at the end of 20 minutes, 


STANDBY 200-kw. unit cooled by municipal water piped to rediator: 5-ft. fan ¢ 


nected and heavy draft eliminated 
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when it was connected to the turnj 
gear and rotated at 3 r.p.m. for th 
duration of the test. Test results q 
termined that a 25 percent or highe 
concentration was maintained for , 
two-hour period, due to the fact thy 
there was little if any leakage. Th, 
maximum increase in static presgup 
within the generator and recirculg, 
ing ducts gave a manometer reading 
of 8 in. of water. 

On completion of the test it wa 
found feasible to reduce the numbe, 
of cylinders in active service from 
eleven to six solely because of th 
tightness of the generator cooling sy. 
tem. The present set-up for prope 
protection provides for an initial dis 
charge of four cylinders and a & 
layed discharge of two cylinders, The 
number and arrangement of cylinder 
would not be altered initially in, 
similar installation because of th 
regulations of the National Board of 
Fire Underwriters. 


Town Water Used for 
Emergency Cooling 


Emergency service in an important 
war plant carrying on electric heat 
ing operations of urgent value ha 
been provided in one of the load cen. 
ter substations by a 200-kw., 6h 
volt, gasoline-engine-driven generator, 
This unit, a six-cylinder set running 
at 1,200 r.p.m., was originally pro 
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Sky Trap for Zeros 


SET AND SPRUNG. .. IN SECONDS ... BY MATCHED MOTOR AND CONTROL 


The siren wails ... the searchlights and locators of 
this "Zero Trap" swing into position as a unit. Wher- 
ever the locator points, there also points the search— 
light — instantly and automatically. Enemy aircraft 
are detected and spotted in seconds for anti-aircraft 
gunners to send to their doon. 


This important complete co-ordination is made possible 
by matched motor and control which duplicate the move— 
ments of the locator. Without it, many vital extra seconds 
would be consumed for the operator to instruct the 
searchlight operator where to direct the light bean. 


The power behind this "sky trap" is an engine—driven 
generator set — with cooling fan motor and control 
panel. This unit supplies power for the arcs, movements 
and control mechanisms of the searchlight system. 


. This is only one of many Westinghouse war motor appli- 
cations...applications that build up engineering experi-— 

eee pene ences you can use. Save time, save money, save effort on 
sean oi eee your next motor and control job. Just call your nearest 


ddle) and d-c generator. Westinghouse Office for "jiffy" help. Westinghouse 
Electric & Mfg. Co., Dept 7-N, East Pittsburgh, Pa. 


2-21286 


VENETO UR eMC M LL 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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vided with a radiator to cool 165 deg. 
F. jacket water by means of a V- 
belted fan 5 ft. in diameter. To sim- 
plify the operation and do away with 
the heavy draft from the fan when in 
operation arrangements were made 
to pipe municipal water through a 
{-in. supply, allowing the fan to be 
disconnected. 

As the unit operates only in the 
rare circumstance of a failure in the 
outside power supply, the cost of town 
water is of little importance. 


Metering Error with 
C.T. on High Side 


By W. A. MORGAN 


Associate Engineer, Bureau of Reclamation, 
Denver, Colo. 


Curves which show the error to 
be expected due to metering a load by 
measuring the /R drop of transformer 
banks are included in an article, 
“Errors Can Be Small in Expedient 
Metering,” in this issue of ELEc- 
TRICAL WORLD, on page 90. The 
equations for plotting the curves are 
given here for convenience. 

For the connections shown in the 
accompanying Fig. la: 

Power metered in percent of true power 


Exvycos9—ZIJIR 
- (eS Eugy cos 6 ) 100 


For the connections shown in the 
accompanying Fig. 1b: 
Power metered in percent of true power 


- ( Env cos 8 + 2) 100 


The above equations may be de- 
rived mathematically. Fig. 2a shows 
the single-phase-vector relations for a 
lagging power-iactor load metered 
with the connection shown in Figure 
la. The single-phase vectors are 
shown rather than three-phase in 
order to simplify the explanation. 
Fig. 2b shows the three-phase-vector 
relations for the two elements of a 
three-phase watt-hour meter. The 
angles between the corresponding 
voltage and current vectors are usu- 
ally 30 — 6 and 30+ 84, but in this 
nonconventional connection the volt- 
age vectors are shifted by the angle 
‘‘a” because of the drop through the 
transformers so as to give the angles 
shown. Referring to Fig. 2b, from 
elementary three-phase metering text- 
books, the equation for power is 
written: 

Power = (Exv) (1) cos (30 — 6+ 4) + 
(Exv) (1) cos (30 + 6 — a) (1) 
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From trigonometric formulas it is 
known that: 


cos (30 — 6+ a) = cos [30 — (@ — a)} 

= cos 30 cos (@ — a) + sin 30 sin (@ — a) (2) 
cos (30 + 6 — a) = cos [30 + (@ — a)| 
= cos 30 cos (@ — a) — sin 30 sin (@ — a) (3) 


Exy may be written in terms of Env 
by considering the relation between 
the projections of Ex:y and Euav on the 
current vector, J, in Fig. 2a, as fol- 
lows: 


Exv cos 0 = Exy cos (6 — a) a” 
E 6— 
and Ey = Euy cos @ — IR (4) 


cos (9 — a) 
Substituting equations (2), (3) 

and (4) in equation (1) and can- 

celing out like terms gives the fol- 

lowing equation: 

Power (by connection of Fig. la) 

= 2 (I) (Eayv cos @ — IR) cos 30 (5) 
The true power as measured with 

both high-voltage potential and cur- 

rent transformers is as follows: 


(6) 
Dividing equation (5) by equation 

(6), canceling like terms and multi- 

plying by 100 gives the following: 


True power =F2 (I) Euv cos 30 cos 0 


Precent of true power as registered by the 
unconventional metering scheme of Fig. la = 


Euyv cos 6 — IR 
(= Euy cos 6 ) 100 (7) 


The equation for the error meas- 
ured by connection shown in Fig. 
lb is derived in a similar manner. 





FIG. 1—Connections for expedient meter- 
ing of loads which would ordinarily be 
metered with both C.T. and P.T. on the 
high-voltage side of (a) step-down and (b) 
step-up transformer banks 





FIG. 2—Vector relations for the mathe- 
matical derivations of error due to the non- 
conventional metering connection shown 
in Fig. la. 


(a) Vector relations showing voltage drop 
through transformer for lagging power fac- 
tor load. Single-phase vectors shown for 
simplicity. (b) Displacement of current and 
voltage vectors in conventional two-ele- 
ment, three-phase watt-hour meter as 
affected by the shift in the low-voltage 
vector. 
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Governor Maintenance 
Improves Stability 


Turbine governors:‘which are r¢ 
sponsive, yet stabilize quickly under 
sudden heavy load swings, are oper. 
ating assets valued highly in theg 
times by plant and system operator 
confronted with maintaining system 
stability under heavy wartime loading 
conditions. 


the Empire District Electric Company 
an exHaustive program of turbine gov. 
ernor overhaul, undertaken to jm. 
prove governor: performance as much 
as possible, achieved an estimated ]5- 
20 percent reduction in the width of 
the station frequency band. Opera. 
ing engineers at the station report 
that machines now stabilize much 
faster under sudden load swings, 
which, on this system, are frequent 
and severe due to electric furnace 
loads and the use of electric shovels 
in strip-pit mining operations. 

The program encompassed one ma. 
chine at a time. Points of wear were 
sought out and eliminated systemat. 
ically as follows: 

1. All knife edges, bearings and fulcrum 
blocks were inspected and where wear was 
found were replaced by new ones. 

2. Governor linkage systems were scru- 
tinized for lost motion. Clearance, other 
than design clearance, was corrected by 
installing new pins, bearings, bushings or 
links. 

3. Dashpots were adjusted for leakage 
past rings; new rings were installed ina 
number of cases, 

In one machine the original control 
valves were replaced by the manufacturer's 
improved design. 


In carrying out the program par 
ticular attention was directed at elimi- 
nating lost motion caused by wear, 
because this was considered the most 
critical source of governor instabil- 
ity, particularly in fly-ball governors. 

No great amount of material was 
required for replacement parts. Pins, 
bushings and links were made up in 
the plant machine shop. Only items 
purchased, aside from control valves 
mentioned, were knife edges and ful- 
crum blocks. 

As stated above, an estimated 15- 
20 percent reduction in frequency 
band width was obtained as a result 
of this program. This improvement 
was achieved on governors which up 
to this time had been given normal 
inspection and maintenance and 
turned in “entirely satisfactory” pet 
formance in the opinion of operating 
engineers, 
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Property | 
Specific Gravity..... 
\Water Absorption, 


24 hrs., % (1/16” 
sample) 


Power Factor, 1000 
| KC 


Dielectric Constant, 
1000 KC 


Dielectric Strength, 
Short Time, vpm 
(1/16” sample) .. 


1 

| Tensile Strength, psi. 

i Flexural Strength, psi 

Compressive Strength, 
psi 
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Effect of Heat 


Effect of 
Moisture and 
of Steam 


Qualities 





VULCANIZED 
___ FIBRE _ 


0.9-1.5 


50-65 


175-400 
6000-12000 
11000-18000 


20000-30000 


Not readily flam- | 


mable but should 


not be used above | 


about 200° F. due 


to loss of its nat- | 


ural moisture and 
destruction of me- 
chanical proper- 
ties. 


Ignition temper- 
ature about 650° 
F. Absorbs water 
freely, but with- 
out permanent ef- 
fect. While satu- 
rated, becomes 
soft and flexible. 
Considerable 
swelling will occur. 


j 
DILECTO 


DIAMOND DILECTO (LAMINATED) 


PAPERBASE | FABRIC BASE 


GENERAL COMPARISON OF PROPERTIES OF C-D ELECTRICAL INSULATING MATERIA\s 


The following properties are not entirely based on N.E.M.A. standards. They are a combination of N.E.M.A. figures and oy 
own Laboratory test figures, worked out to give as closely as possible a true picture of the comparative properties of thes 
C-D products. For all-inclusive figures to use in actually designing for C-D products, there are complete catalogs available », 
each product. These catalogs also contain complete information on standard sizes, colors, and finishes. 


1.3-1.4 


0.8-3.5 


.026-.038 


4.5-5.0 


500-900 


9000-15000 
15000-25000 


22000-40000 | 

Effect of Age Age has little effect on any of the materials although there is a tendency for the properties to improve. 
Not readily flammable. According to | Softens appreci- 
resist temperatures 


from 200° to 350° F. Ignition tem- | 
perature about 900° F. 


the grade will 


Absorbs small 


resulting in slight swelling and some 
impairment of electrical 
Fabric base grades are more affected 
than paper-base grades. The less re- 
sistant grades are critically affected 
by long exposure to steam; warping | 
and splitting may appear. 














F. Decomposes at at 150° F. or re- | Fibre. 
300° F. sist 1800° F. | 
amount of moisture, | Practically un-| Similar to Dilecto. Absorbs varying | Similar to V¢ 
























CELORON 
AB 
DILECTENE UNOLDED) MICABOND VULCOID 
| 13-14 1.21 | 1.3-1.4 1.0-1.5 
| | | 
| 1.0-2.5 | 08 | 1682 20.25 
| j j 
.040-.095 006 08-.10 die 
| 5.0-7.0 | 36 6.0-7.0 ne 
| | 
| 200-500 650 150-300 400-600 
| 9500-11500 | 9000 4000-7000 6000-1 4099 
| 19000-24000 | 20000 9000-14000 9000-2500 
36000-40000 20000 — 30000-4000) 


22000-26000 


a Se - a 


Depending on| Similar to 9; 
grade, may soften mond Vulcaniy 


Similar to Dilecto. 
| ably above 210° 


| affected by mois- |amounts of mois- | canized Fibre} 


properties. | ture. Steam will ture, depending | much less 
cause some soften- on grade; results | tive to mois 
ing with much in some swelling or steam. 
greater absorp- and impairment | 
tion and consider- of electrical) 
| able effect on properties. | 
| electrical proper- 
ties. 
j 2 


Machining Each of these materials can readily be machined, provided the proper techniques are used. 
Diamond Vulcanized Fibre and Vulcoid work most easily, Micabond least. 


A Laminated Phenolic Plastic 


Dilecto is a laminated insulating material, produced by impregnatir 
sheets of paper or fabric with a synthetic resin and bonding with hed 
and pressure. Dilecto is high in electrical insulating properties; has gre 
structural strength; is highly resistant to moisture. 

Its unique combination of properties adapt it to an extremely wit 
range of electrical uses: instrument panels, tube socket bases, puncte 

























insulating parts, coil forms, spools, condenser brackets, bushings, washes < 
for self-supporting parts or mounting current-carrying connections ani @y? 










host of other uses. 

Dilecto excels, not only in electrical applications, but in mam 
chemical and mechanical uses. 

There are standard grades of Dilecto to meet specific requirement 
such as high surface resistance, good punching quality and great mechaq 
cal strength. It is also made in a special engraving stock, black both sié 
with white core. 
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DIAMOND VULCANIZED FIBRE 


Diamond Vulcanized Fibre is a pure cotton cellulose product. It is made by chemically 
hydrolizing specially made fibre paper. The “puring” (leaching of chemicals) from a 2” 
thick sheet takes about a year. 


Generally, Diamond Vulcanized Fibre is recommended for use where an economical 
insulating material is required, where moisture resistance is not a problem, but where 
great mechanical strength and high electrical insulating properties are needed. It is 
tough, strong, resilient and pliable. It may be machined in any manner in which metal 
may be machined. It has about half the weight of aluminum. 


MOLDED CELORON 
—Fabric Base Phenolic 


A molded macerated fabric base plastic which is also adaptable to all machining 
operations. Heavy fabric pieces are impregnated with resin which, under heat and 
pressure, flows and sets to produce a part of exceedingly tough, strong material, slightly 
resilient, and highly resistant to oil, water, heat, cold, age and chemicals. 


Celoron is for the tough insulating jobs where mechanical abuse may exist — actuat- 
ing cams, bus insulation, transformer covers. It is furnished in finished molded parts of 
natural color, a golden brown. Celoron has also been universally adopted as a silent gear 
material. 


VULCO!D—Laminated Resinous Fibre 


Vulcoid is one of the most recent of Continental-Diamond’s developments in insulat- 
ing materials, and combines to a remarkable degree the properties of both Dilecto and 
Diamond Vulcanized Fibre. Its use is recommended where it is essential to have high 
resistance to arc, as well as high electrical insulating properties and mechanical strength. 
It is hard, dense, tough, pliable, strong, is non-hygroscopic, is not readily inflammable, 
and may be permanently formed to many shapes by heating. 


MICABON D—Bonded Mica Material 


Micabond is mica in its most usable form, and is the preferred material in many 
applications where high electrical insulating properties must be combined with extreme 
heat resistance. These properties — inherent in mica— are almost completely preserved 
in Micabond plate, flexible sheets, tape, tubing and punched and formed parts such as 
“V”" rings, washers or commutator segments. 


There are many grades of Micabond for many specific electrical applications — 
segments, rings and bushings; insulators in heating apparatus; induction coil and com- 
mutator sleeves; condenser and transformer separator plates; armature slot insulation. 
Only the best Amber or India mica splittings are used; splittings are hand- or machine- 
laid, whichever makes for best performance. Only the best grades of shellacs or gums 
are used. 


DILECTENE for U-H-F Insulation—A pure 
resin plastic, electrical insulating material 


Dilectene has exceptionally low loss properties which change very little over the 
commercial and high-frequency range and are practically unaffected by surrounding 
moisture conditions. It has high dielectric strength. Its cold flow and tendency to warp 
are slight. Dilectene may be machined but not punched. 


ENGINEERING AID —LABORATORY FACILITIES 


Information in these pages is designed to help you determine in a general way 
which Continental-Diamond material is best for your intended specific use. A standard 
grade may — quite generally will— meet the exact need. If not, we can produce a 
grade or combination of grades and materials that is indicated as best. The Continental- 
Diamond engineering staff is amply qualified to tackle any and all electrical insulating 
problems. Our laboratory carries on unceasing research, trial and experiment, and all 
the wealth of experience and information thus gained is fully at the disposal of 
interested parties. 


| Cel - Diamond 


| Cnginecred Protiacs 





















. 


(A) Flashover test at 50 Kv of « 15 
DILECTO Oil Switch Bushing. 





(B) Multiple drilling combines speed wis 
accuracy. 


(C) Impact strength test on DILECTO, 


(D) Automatic screw machine turnis 
cutting and threading fibre bushings. 


(E) C-D Insulating Materials are r¢ 
punched to accurate dimensions. 
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RECTIFIER PHASES— 
REQUIREMENTS AND METHODS 


By R. D. EVANS, Westinghouse Electric & Manufacturing Company 
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Standard rectifiers in the 600-700-volt 
class are available in ratings up to 10,000 
amp. Typical minimum preferred kilo- 
watt ratings for a given number of recti- 
fier phases for large loads, as in electro- 
chemical service, are listed in Table I, 
which is based on the use of 1,500-kw., 
6anode and 3,000 kw., 12-anode assem- 
blies. The 3,000 kw. unit is, of course, 
more economical than the smaller unit 
and should be used where total load, 
spare capacity and similar considerations 
permit. 

In industrial applications using smaller 
ratings, fewer anodes are required and it 
becomes correspondingly more expensive 
to provide many phases. Table II in- 
licates the range and characteristics of 
ombinations for various loads and 


+15° 
shift 


number of phases. It also gives an 
order of preference for the various com- 
binations from the operating point of 
view aside from wave shape. 

The basic numerical factor in phase 
multiplication for rectifier supply from 
three-phase service is six, deriving from 
the condition that two wye secondaries 
may be easily reversed with respect to 
each other to result in six phases. This 
connection is shown in Fig. 1, which pre- 
sents a 12-phase arrangement consisting 
of two 6-phase transformers, one with a 
delta primary and the other with a wye. 
Another 12-phase method, using identical 
primaries and zigzag secondaries, appears 
in Fig. 2. The scheme shown in Fig 2 
normally is used in a single transformer 
assembly—all windings on one core—and 


Table I—Typical Preferred Minimum Kilowatt Rating for Multi-Phase 
600-Volt Rectifiers* 


Total No. of Phases 


Rectifier Units 


3,000 
3,000 3,000t| 9,000 


3,000 kw.— 12 anodes 


Minimum Preferred Rating — Kilowatts 


10,500 
21,000 


6,000 7,500 
mee 15,000 


9,000 
9, 000T 


4,500 


* Based on 6-phase transformers and phase shifters for the larger number of phases. 
t Based on 12-phase transformers and phase shifters for the larger number of phases. 


is less expensive than multiple trans- 
former assemblies. Another method for 
12-phase employing two main and two 
phase-shifting transformers is shown in 
Fig. 3. Various combinations of delta 
and wye primaries with and without 
phase shift, and straight and zigzag sec- 
ondaries are disclosed in Figs. 4 and 5 
for 24 phases. 


With high-voltage rectifiers using sin- 
gle anode glass tubes or other high-volt- 
age units the available number of phases 
will depend upon the total load and the 
available ratings of tubes. Such rectifiers 
commonly use two tubes in series per 
phase with the transformer windings 
connected in star or delta, as shown in 
Fig. 6 (left). This is in reality a 
6-phase rectifier connection. Additional 
rectifier phases in multiples of six may 
be obtained by using two or more such 
assemblies as shown in Fig. 6 (right). 


Table II—Combinations for Vari- 
ous Loads and Number of Phases 


Rectifier No. of Transformers 
Rating — Kw. 

600-700-Volt Class | 6-Phase | 12-Phase | 24-Phase 

750 

, 000 

, 500 

, 000 1* 

, 000 1* 

, 000 1*-2 3t 

, 000 1%-2 3f 


* 12-phase operation by the use of one quadruple 
zigzag transformer. 

+ 24-phase operation by the use of two quadruple 
zigzag transformers und phuse-shifting trans- 
former. 
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ORIGINAL d.c. calculating board successfully enlarged to increase scope of usefulness 


High-resistance voltmeter (in center) added. Ten high-range and ten low-range resistors 
added in left-hand cabinet with duplicate jacks and cords in right-hand cabinet, Ten more 
jacks on each new end panel to represent up to 50 generators total. 


D. C. Calculating 
Board Expanded 


By RAYMOND C. R. SCHULZE 
Engineer, Public Service Electric & Gas 
Company, Newark, N. J. 

In 1927 the Public Service Electric 
& Gas Company purchased its second 
direct-current calculating table. It is 
still a good design, but additional uses 
have made auxiliary equipment de- 
sirable. 

This d.c. table was purchased for 
the calculation of three-phase fault 
currents only. The original metering 
equipment, capable of reading the 
voltage applied to the table, and the 
current through each rheostat, was 
adequate for this work. 

After a couple of years service on 
phase fault studies, the d.c. table 
began to be used for other problems. 
Some of the problems involved read- 
ing voltages, either volts from phase 
to neutral, or transmission line drops. 
The high-resistance voltmeter with its 
control panel shown in the accom- 
panying illustration was added to al- 
low these voltage readings. 

Originally the table had 140 rheo- 
stats, variable in steps of 1 from 0 
to 110. Rheostats could be con- 
nected in series to represent high 
impedances, or in parallel to obtain 
better accuracy when representing 
low impedances. As the system grew. 
there were times when the system 
set-up became too large to spare 
rheostats for series or parallel con- 
nection (five in series to represent a 
synchronous condenser, for instance. 
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means that the system network can 
have only 136 branches—not 140). 
Therefore, ten high-range rheostats 
(variable from 0 to 500 in steps of 
190) and ten low-range rheostats (0 
to 1 in steps of 0.1) were added. 
These rheostats, with their necessary 
jacks and cords, are housed in the 
left-hand cabinet; duplicate jacks and 
cords to make these rheostats avail- 
able on the right side of the table are 
housed in the right-hand cabinet. 
These rheostats are arranged for con- 
nection in series with the original 
rheostats. 

The original table had 30 jacks 
connected to the positive bus, so that 
it was possible to represent 30 genera- 
tors or synchronous condensers or 
other sources of short-circuit cur- 
rent. Sectionalization of the system, 
additional generators and especially 
additional synchronous condensers 
have made it necessary to add 20 
more jacks to the positive bus—ten 
on each new end panel, below the 
high-range rheostat jacks and cords. 
These make it possible to represent 
50 generators. 

The new voltmeter, the auxiliary 
rheostats and the new jacks on the 
positive bus have not changed the 
fundamental design of the direct- 
current calculating table, but they 
have extended its usefulness and 
made it possible to use the table for 
larger networks, and to use it in a 
more convenient manner than before. 
The money invested in these addi- 
tions has been very well spent. 

Although the primary subject of 
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this discussion has been the addj. 
tions to the direct-current calculatin 
table, it may be well to add that this 
d.c. table has been used on a wide 
variety of problems. These problems 
cover all voltages from 120 to 220. 
000, and various types of calcula. 
tions such as 3-phase fault currents 
(the original use), ground current 
(both one-line and __ two-lines.-to. 
ground), the division of normal load 
currents, voltage conditions, direct. 
current railway networks, simultane. 
ous one-line-to-ground faults, lov. 
voltage networks, network reductions, 
and the preliminary determination of 
the size of a phase shifter. For prac. 
tically all of these problems special 
methods have been developed here at 
Public Service for the solution of 
these problems, either to give greater 
accuracy in the solutions or to obtain 
the answers in a more convenient 
manner in a shorter time. 


Fill Hole Gouged 
in Bronze Wear Ring 


In transporting a newly machined 
10-in. diameter, 22-in. bronze wear. 
ing sleeve for the shaft of a circulat- 
ing water pump from the shop to the 
condenser well at one of the generat- 
ing stations of the Louisville Gas & 
Electric Company, recently, the sleeve 
suffered a serious gouge in its outside 
machined surface. This accidental 
damage threatened not only the loss 
of a considerable amount of critical 
material that could be ill spared but 
the time and expense of considerable 
expensive machining. 

Brazing, which was first considered 
as a method of restoring the gouged 
area, could not be applied in this case 
because both the inner and outer 
surface of the sleeve was machined 
and the application of heat would 
cause destructive warping. 

Spray metallizing, however, using 
stainless steel filler, could be and was 
successfully used to repair and re- 
claim the sleeve. The damaged sur- 
face of the sleeve was roughed up by 
hand, using various-sized files, in 
preparation for metallizing. The cav- 
ity was then filled in, using the spray 
gun in the conventional manner. Sur- 
face of the sleeve in the damaged area 
was restored by honing to dimension. 
using a series ©. increasingly finer 
emery cloths. The resu!ting repaif 
has proved entirely satisfactory ac: 


% L-M Fuse Links are absolutely accurate and uniform 
Manufactured to close tolerances on special machines of L-M de- 
sign, assembled by skilled workers, each L-M link is individually 
tested for uniform resistance. 





L-M Fuse Links are mechanically strong 
Each L-M link is tested for 15 pounds minimum mechanical strength. 


With LM FUSE LINKS 
Howto Coniae Outages «I 
— — Each L-M link carries its rating in two places for quick, dependa- 


ble selection, also ready identification of a blown link size. 


L-M Fuse Links are unmistakably marked 


L-M Fuse Links are well protected 
L-M Fuse Links are packed in strong, practical cartons, each link 
separately protected, to assure a perfect link when put in service. 
Everything you need to know about fuse 
coordination is contained in the 24-page Backed by experience 
L-M Booklet No. 42101, definitely the Today’s L-M Fuse Links are better because they 
most complete manual of its kind. Write are the result of over 20 years of fuse link re- 
or your copy to Line Material Company, search and development by Line Material Com- 
$02 N. 8th Street, Milwaukee, Wisconsin. pany, one of the oldest names in the industry. 


INE MATERIAL COMPANY 
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cording to operating men at the plant. 
The sleeve has been in operation for 
approximately eight months to date, 
with no indication that the repair 
will be other than permanent. 


One Relay Recloses 
Several Breakers 


By H. A. P. LANGSTAFF 


Electrical Engineer, 
West Penn Power Company 


Multiple reclosing of breakers 
from one reclosing relay has been 
applied on West Penn distribution 
substations without recourse to se- 
quence interlocking usually included 
in diagrams published for such oper- 
ation. It is an expedient which we 
have found entirely successful. It 
has solved the problem of obtaining 
automatic reclosing relays for sub- 
stations where present conditions 
have made their installation advis- 
able. We feel that we have thus 
aided in reducing to a minimum the 
use of materials which can be put to 
other service during the present war 
emergency. 

It became apparent over a long 
period of years during which we 
have had automatic reclosing in serv- 
ice on distribution circuits that an 
individual reclosing relay was not 
required for each and every distribu- 
tion circuit. Many of those circuits 
do not have a single trip-out during 
a year’s time and that record for 
some extends for even greater pe- 
riods of time. The simultaneous oc- 
currence of faults on two or more 
distribution circuits extending from 
a given substation in several direc- 





tions on separate pole lines was 
found to be very unusual an occur- 
rence, so much that it could be said 
that it almost never did occur. Oc- 
casionally one such circuit would de- 
velop a permanent fault and the re- 
closing relay would go to its lock- 
out position. Perhaps before that cir- 
cuit was again restored to service 
another circuit in that same station 
might trip, but in the interval of 
time an operator would be at the 
substation and could take care of 
that subsequent tripping manually if 
necessary. 

In 1936 we converted our Young- 
wood substation from attendant op- 
eration to full automatic non-attend- 
ant operation and installed one auto- 
matic reclosing relay to control four 
6,900-volt distribution feeders. Indi- 
vidual reclosing relays were installed 
on the 25-kv. switchboard of the sta- 
tion to control the four 29-kv. lines 
connected to the 25-kv. bus through 
Westinghouse GO-4 breakers. In the 
reclosing connections for the 6,900- 
volt lines we incorporated no inter- 
lock between the breakers such as 
to have breakers operate in sequence 
should more than one trip at the 
same time. Operation has been en- 
tirely successful at this station and 
has been followed by similar installa- 
tions at others with equal success. 

One type MC relay is used with 
each one of the four circuits and its 
coil is operated by a “B” auxiliary 
switch of the breaker. When the 
breaker trips, this MC relay is ener- 
gized and one contact of it takes care 
of the bell bus. Another contact 
energizes a starting bus which con- 
nects to the P-1 contact of the type 
RC recloser, and a back contact of 


Breaker, No./ 


. 


SEVERAL BREAKERS arranged for reclosing by a single reclosing relay without sequence interlocking 
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the relay connected in series with 
the back contacts of the MC relays 
on the other three circuits maintains 
the rotation of the type RC reclose; 
through connection to stud P-2 if glj 
breakers are closed. If any one of 
the four breakers is open, that series 
circuit to stud P-2 is broken and the 
RC relay will stop in the lock-out 
position. The C-2 contact of the RC 
relay energizes a simple auxiliary 
relay (in this case a General Electric 
type HG101) which puts negative 
potential on a closing bus. The cop. 
nection is then made from that bys 
through a make contact of the MC 
relay energizing the coil of a hesitat. 
ing drop-out relay (in this case a 
General Electric type HG-15). That 
relay then energizes the type S-1 clos. 
ing contactor at the breaker. 

On this particular job the S-1 con. 
trol relays at the breaker did not 
have an auxiliary make contact and 
hence the insertion of the time delay 
contactor type HG-15 which was 
available was used. At other loca- 
tions we had more control wires 
available between the breaker and 
the switchboard and the auxiliary 
relay sequence could thus be simpli- 
fied. Essentially the general scheme 
of operation is to start the reclosing 
relays from a “B” auxiliary switch 
of any one of the breakers which 
opens and to permit a closing im- 
pulse to come from the reclosing 
relay to whichever of the breakers 
are open. If perchance two breakers 
are open at the same time they will 
both receive closing impulses; our 
closing batteries are of sufficient ca- 
pacity to be able to close two or three 
of these relatively light breakers 
(type B-13 for instance). 


Breaker, No.2 
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and the services 
that go with them 


TECO Design Service 


Teco has available for distribution to architects and engineers 
complete data on all phases of timber design, including tables and 
charts on timber beams, columns, floors, connector loads, bolt 
loads, stresses, etc. 


TECO Consulting Service 


Teco maintains a staff of engineers to consult with architects and 
engineers on their design problems. Teco Connector distributors 
‘and fabricators in all parts of the country also yender helpful 
services to architects and engineers. 


TECO Typical Design Service 


“Typical Designs of Timber Structures”—a 100 page book—is 
available to architects and engineers free upon request. Copies 
of several hundred other designs of typical Teco Timber Structures 
are also available on request. 


TECO Research Service 


Teco conducts a continuous research program as well as sponsor- 
ing research at outstanding engineering colleges and laboratories 
to increase the design knowledge of timber designers. The benefits 
and results of this research are passed on to interested individuals 
in the form of design data and improved products. 


Specifications: Specify Teco Connectors and grooving tools by 
name. They are endorsed by leading lumber manufacturers and 
fabricators. 


TIMBER ENGINEERING CO. 


National Manufacturers of TECO Timber Connectors and Tools 
WASHINGTON CHICAGO PORTLAND MINNEAPOLIS 
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SIZE OF ROPE FOR TACKLE . 


Diam., | Circumference,| Length,| Weight, Lb 





Manila Rope (Common Lay—3-Strand) 





— 
Size of Rope Standard Length of Max. 
Coil Rope in Allowable 
One Pound | Working 
Approx. Load, 


















’ Inches Inches Feet | Pounds| Feet | Inches (See Note 
A method for determining the amount of pull - on a 

; : : ; 3/16 | 6Thd 9/16| 3,850 ob Wt .. 110 

and the size of manila rope required to lift 1/4 | 6Thd 3/4 | 3,020 50 | 60 5 140 

. : ; 5/16 | 9 Thd 1 1,970 3 5 

a given weight is presented here. A method 12 Thd 11/8 ass = 2 a = 
for determining the size of slings and blocks ee sees oe) tee ee ee 350 
will be given in a subsequent article. These 1/2 | 21 Thd 11/2 | 1,200 90 | 13 4 190 
3 9/16 | 24Thd 13/4] 1,200] 125] 9 7 630 

data are adapted from a book of standardized 5/8 | 30 Thd 2 1,200} 160] 7 6 800 

. ; / 

practices of the New England Power System, te aa gel wer 8 ‘ me 
with acknowledgment for certain material +8 38 |i.et eels te) ae 
made to Plymouth Cordage Company, North 1 Ss 1,200] 324] 3 8 | 1,640 
Pl h. M 1 1/16 3 1/4 1,200} 378] 3 2 | 1,900 
ymouth, ass. 11/8 3 1/2 1,200 432 2 9 2,240 
11/4 3 3/4 1,200] 504} 2 S | 2,500 

1 5/16 4 1,200} 576| 2 1 | 2,840 

1. DEFINITIONS cha sonott 1 1/2 41/2 1,200 720 1 8 3,500 

nge the direction 15/8 5 1°200 900 t 4 ‘te 

For the purposes of these standards the of the hauling part of 1 3/4 5 1/2 1,200 | 1,080 1 1 5,100 
the tackle. (Does not 2 6 1.200 | 1.296 iu 6.000 


following definitions are included: 


Tackle—A combination of ropes and 
blocks for the purpose of increasing pull 
(mechanical advantage). What is gained 
in pulling effect is lost in speed. If the 
pull is increased four times by the use of 
double blocks the hauling part must move 
through 4 ft. to move the weight 1 ft. 

Fall—The part of a rope or tackle to 
which the power is applied in hoisting. 

Block—A frame of wood, steel or other 
metal within which are fitted sheaves or 
pulleys over which a rope may be led. It 
increases pull in the ratio of sheaves used. 
Blocks are designated as single sheave, 
double sheave, or simply as single, double 
or treble, etc. 

Snatch Block—Single sheave blocks 
hooked to eye-bolt or rope strap used to 


THREE 
SUPPORTING 


SKETCH for definitions and Example A 


RP BPP PAP AP BP BAP BAP AD AAA DPA BAB APA APP AAP PAP APP BAA AAA A ABAD A BPA AGG tT 
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increase mechanical 
advantage.) 

Sling—A rope with 
ends spliced together, 
frequently used as the 
connection between the tackle and the 


weight to be lifted. 


2. DETERMINATION OF ROPE SIZE FOR 
TACKLE 

Neglecting friction, the weight in 
pounds to be lifted by the tackle, divided 
by the number of ropes or supporting 
parts running from the movable block 
supporting the weight, will give the theo- 
retical amount of pull necessary to apply 
to the fall. 

Since there is always a friction loss 
around the sheaves, an approximate safe 
rule to apply is to allow 10 percent fric- 
tion loss for each sheave 3 in. diameter 
and larger. Add this friction loss to the 
load and proceed as though friction were 
not present. See Examples A and B. 


3. CARE OF ROPE 


Rope should be prevented from com- 
ing in contact with acid, alkali or hot 
materials such as furnaces, torches or 
soldering irons. It should be stored in a 
dry and well-ventilated place. 

Any rope which has become dirty and 
wet in service should be cleaned and then 
dried by coiling loosely, small ropes and 
tackle being hung up and large ropes 
coiled on gratings or equivalent, to permit 
circulation of air. 


4. REMOVING ROPE FROM COIL 

Coil should be laid flat with the inside 
end of rope nearest the floor. Remove 
rope by bringing this end up through 
center of coil. Uncoiling rope in this man- 
ner will tend to throw the twist out of 


Note:—Allowable working loads are based on factor of safety of 5, 
using minimum breaking strengths for new manila rope in accordance 
with U. S. Government Specifications. 


























the rope sufficiently to prevent kinks. 
When in service, the rope must not be 
continually recoiled and taken out from 
the center of the coil in the same direc 
tion each time, as this would result in 
throwing out much of the twist in the 
rope (decreasing the snubbing of the 
strands), thus greatly reducing the life of 
the rope. 


Example A—Determination of Pull Required 
Given: Tackle consists of 1 single and] 
double block, 3 sheaves, 3 supporting 
rope parts from movable block (see 
sketch) ; mechanical advantage 3; 1,000 
lb. to be lifted. 
Solution: 3 sheaves at 10 percent = 3 
percent friction loss 
1,000 lb. + (1,000 Ib. x 0.30) = 1,300). 
1,300 — 3 = 433 Ib. pull on fall to lift 
the 1,000-lb. load 


Example B—Determination of Rope Siz 
Required 

Given: Tackle consists of 2 double blocks, 
4 sheaves, 4 supporting ropes; mechani- 
cal advantage 4; 4,500 lb. to be lifted. 
Solution: 4 sheaves at 10 percent = # 
percent friction loss. 
4,500 Ib. + (4,500 Ib. X 0.40) = 6,300 lb 
6,300 + 4 = 1,575 Ib. necessary pull on 
fall 


Referring to the accompanying table for 
strength of rope, which is based on 4 
factor of safety of 5:1, the following si 
of rope would be required: Manila ropé, 
1 in. diameter, 3 in. circumference, allow 
able load of 1,640 Ib. is a safe rope to us. 
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“NATIONAL” Salutes Them 


N sunshine or storm — in summer or winter — day or night — the linemen have a big job to 
do in keeping in service the power lines that are helping our production army turn out the 
essential war materials. 
One of the lineman’s important tasks is making line joints. 
You can-ease this job for him by giving him Nicopress. With the Nicopress Compression Method 


of splicing every lineman can speedily and easily make neat, strong, tight splices that have a 
lasting high conductivity and that will deliver trouble-free service during the life of the line. 


ORDER NICOPRESS FROM YOUR JOBBER. 


GIVE THEM flicop Lr'C S § FOR SPLICING 


THE NATIONAL TELEPHONE SUPPLY COMPANY 


Manufacturer of Speciaities for Power and Communication Lines 

5100 SUPERIOR AVENUE ° ° CLEVELAND, OHIO 
Canadian Mfr.—N. SLATER CO., LTD., HAMILTON, ONT., CANADA 

Export Distributcr—INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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How to Close, Trip 
Circuit Breakers 


6. Rectifier-Solenoid Mechanism* 
By G. J. EASLEY, 


Switchgear Engineer, Westinghouse Electric 
Manufacturing Company, East Pittsburgh, Pa. 


When the dry type rectifier for 
solenoid installations became avail- 
able the fly-ball motor mechanism 
was generally discontinued. This type 
of rectifier eliminated the need for a 





MODERN rectifier-solencid mechanism for 
operating circuit breakers 


large station battery. Perhaps the 
most common of dry rectifiers is the 
copper-oxide type; it consists of a 
stack of copper plates having oxide 
on one side only; that is, this special 
oxide film has the property of pass- 
ing current in one direction only. 
The resistance to current flow, from 
copper to oxide, is much greater than 
from oxide to copper. The rectifier 
stacks are usually arranged for full- 
wave rectification from a 230-volt a.c. 
source to produce a d.c. voltage of 
125 volts for the closing coil. Since 
over a period of years the dry type 
rectifier is subject to a certain amount 
of aging or loss of output, an adjust- 
able resistor is used on the a.c. side 
for adjustment of output voltage. 

A modern rectifier-solenoid mech- 
anism in an outdoor housing de- 
signed for operating an oil circuit 
breaker is shown in the accompany- 
ing illustration. The only difference 
between this and a straight d.c. sol- 
enoid mechanism is the addition of 
the rectifier units on the right side 





*Sixth In a series of tweive articles which 
began in August 7, 1943, issue of “Electrical 
World." 
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wall. Note the simplicity of this me- 
chanically trip-free solenoid device as 
compared with the motor mechanism 
shown in ELectricaL Wortp, Oc- 
tober 2, 1943, page 80. 


Cleaning, Greasing 
of Wire Connections 
By H. E. JUNG 


Distribution Engineer, Southern California Edison 
Company, Ltd., Los Angeles, Calif. 

To reduce burned and fused con- 
nections at taps and corners in over- 
head distribution circuits at times 
when these are subjected to large 
short-circuit currents the Southern 
California Edison Company, Ltd., has 
instructed its linemen to clean and 
grease all wires at points where 
mechanical connectors are to be used. 
Previous experiment has shown that 
cleaning wires with emery cloth is 
satisfactory and that greasing and 
cleaning wires and connectors with 
petroleum jelly is desirable in order 
to reduce subsequent corrosion and 
high-resistance connections, particu- 
larly in coastal regions where cor- 
rosion is severe and rapid. 

As a means of demonstrating to 
linemen the reasons for the cleaning 
and greasing instructions, three con- 
ductors were made up, each conduc- 
tor consisting of four pieces con- 
nected together by means of three 
different makes of connectors. The 


first conductor consisted of pieces of 
new No. 2/0 stranded wire, the sec- 








THESE SAMPLES subjected to 8,000-amp. short-circuit current convince linemen thet ! 
pays to clean wires when remaking connections with mechanical connectors 


Left—Top, new No. 2/0; middle, old No. 4/0, cleaned; bottom, oid No. 4/0, uncleaned. 
Right—Top, old No. 4/0, uncleaned; middle, old No. 4/0, cleaned; bottom, new No. 2/0 
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ond pieces of used No. 4/0 stranded 
wire which was not cleaned, and the 
third, of pieces of the same used No, 
4/0 stranded wire, but at the loca, 
tion of the connections the wire was 
cleaned with emery cloth. No attemy 
was made to clean between th 
strands, 

The three conductors were the 
connected to the three phases of ap 
open oil circuit breaker and shor 
circuited to ground. When th 
breaker was closed the conductor 
were subjected to a current of 8,009 
amp. for 0.22 second by short circuit. 
ing a 4-kv. circuit through the teg 
conductors. Results of the experiment 
helped to verify theory in that the 
conductor which had not been cleaned 
was burned and fused at the loca. 
tion of the connections. The type or 
make of the connector used had no 
bearing on the results because all 
three connections were equally 
burned. The accompanying illustra. 
tions show clearly results of the test, 

The three conductor samples were 
then circulated throughout the Edi- 
son system as a means of impressing 
linemen with the necessity for clean. 
ing wires before making connections, 
The resultant decrease in burned con. 
nections has been gratifying and has 
amply repaid the expenditure for the 
test. The same principle, of course, 
applies also to wire that is to be spec: 
ified. Accordingly, instructions t 
linemen specify cleaning and greas 
ing of all wire where connections are 
to be made. 
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e 4 ARCING VOLTAGE ‘a % 


Oscillogram taken on a 50 ampere break- v . V4 \ 
er showing short circuit with 6450 am- a 
peres rms flowing through the breaker ora ‘ so 4 ' 
which interrupted within 14 cycle on 120V a , \ 4 nN 
AC with a power factor of approximately a ‘ 

stem ; s 

This was the third operation on a circuit sd gener ore 

having a capacity of approximately 8000 wanalaaie 

amperes rms. 


contact is colied fens on sneislated iron 
| ects the steel plates forming a U-shaped © 
in overloads and short circuits, the current flowing 
he contact creates magnetic lines which force the 
io the arcing chanber and blow it out. As the value of 
rent to be interrupted increases, the quenching effect 
| greater due to the intensified magnetic blowout 


CIRCUIT BREAKER CO. 


Subsidiary of Heinemann Electric Co., Established 1888 , 
103 PLUM STREET eee TRENTON, N. J. 
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Grew ‘em Myself! 


There was a lot of satisfaction in a mess of sweet- 
corn that you grew yourself in your own Victory 
Garden. That is, if the borers didn’t beat you to 
it... . Also satisfying to you is the knowledge 
that the day comes ever closer when more domes- 
tic heating devices will be added to your lines. 
You are aware too, we think, that many of those 
devices still on your lines are yet giving service 
because of their very durable Chromel elements. 
And you still remember that this load had its 
inception in our discovery of Chromel, as the 
original nickel-chromium resistor. And that was 
about 35 years ago. For dependable electric heat, 
specify Chromel elements. Glad to send you 
Catalog-M(W ). 
HOSKINS MANUFACTURING COMPANY 

DETROIT 8, MICHIGAN 
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Rgied Voltage by 
aps for Auxiliaries 
By L. H. HENLEY 


Vice-President 
theastern Indiana Power Company 


By use of taps on the house power 
ansiormers, station auxiliaries can 
e operated at practically rated volt- 
se when the system voltage is raised 
, lowered. This feature is included 
the station electrical system of the 
480-kw., 4,160-volt diesel plant re- 
ently placed in operation by the 
outheastern Indiana Power Com- 
any at Rushville, Ind. 

Station auxiliaries are supplied 
rough two power transformers con- 
ected by air circuit breakers to the 
vo-section generator bus; one trans- 
mer to each bus section. 

Metal-clad switchgear is used for 
e control of the 4,160-volt and 480- 
olt circuits. 

Each transformer is a 300-kva., 
ree-phase unit, 4,160 volts star to 
80 volts delta, with two taps (2.5 
scent) above and two taps (2.5 





@ Here is a unit that will fit into the most | | 
modern station design. These fuses may be 


mounted horizontally or vertically. | 


The interrupting time is extremely short. When 
the lower ampere links are used the clearing 
time is so short that the available short circuit 
amperes of the circuit may not be reached. 


On tests with 10000 amperes available the short 





circuit current was limited to 910 amperes. 


HEMATIC DIAGRAM of power system 
t station auxiliaries 


By this fast operation the likelihood of damage 
attending heavy fault currents is reduced 


G., Gs = 2,700-kva., 4,160-volt, three- almost to the point of elimination. 
phase, three-wire diesel- 


engine-driven generator units.” 
= Future “generator unit. 
CB = Air circuit breaker. 
B = Sectionalized generator bus. 


ond T, = 300-kva., 4,160/480-volt, three- 
phase, 60-cycle transformer. 






= Station power. 


= Substation 34.5-kv. transformer 
bank. 
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Economical, 
For Steel, Copper, or Aluminum 


Tips Perma-Grip Clamps made for “general purpose” connections, 
are zinc coated bronze, suitable for making hot tap connections be- 
tween like or unlike metals. They are particularly adapted for ed 
on to the steel conductors in use on some systems. Perma-Grip clamps 
are also supplied without the zine coating for copper to copper con- 
tacts. The range of sizes is —— to meet all requirements and 
every clamp has these distinctive tures which years of development 
have proven most desirable and necessary. 

® THREE POINT CONTACT with conductor enables Tips Tap 
Clamps to handle the load without heating or burning and pro- 
vides a tighter grip. 

@ POSITIVE PRESSURE JUMPER CONNECTION makes a tight 
vibrationless contact that doesn’t heat or burn. 

@ CONTROLLED ELECTRICAL CONDUCTIVITY equals that of 
the maximum size jumper wire for each clamp—No excess weight 
—Sufficient conductivity in every size. 

é —- CORONA VALUE—minimum power loss—minimum corro- 
sion. 

@ FULL MACHINE CUT NC THREADS for aoe easy application, 
vibrationless grip and minimum danger of sticking. NF threads 
OPTIONAL. . 

@® HIGH MECHANICAL STRENGTH with average yield point of 
165 in Ibs. torque on eye screw and ultimate strength of 150 to 
500 in. Ibs. depending on size. 

Consult your Tips Tool Catalog +8 and order from your regular source 

of supply. 


A-B-CHANCE CO- 


CENTRALIA, MISSOURI. 
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Dependable Hot Tap Connections 


Conductors. 


i Ah a ae, 


3-POINT CONTACT 





2 
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| built by acetylene welding and x 


| practiced to prevent warping, is ma 
















percent) below 4,160 volts. This t, 
arrangement permits raising or lowe 
ing voltage on the 34.5-kv. system , 
desired without a correspon ing rq) 
ing or lowering in voltage for pla 
motors and equipment. Only on 
transformer is needed to supply ty 
entire plant use; the second tran 
former is normally a stan iy yp; 
Both transformers may be operate; 
in parallel and power may be switche) 
automatically from one bank to 
other instantaneously. Control {, 
station auxiliary power will be oy. 
lined in a future issue. 


Bright-Way Units 
Welded—Reused 


Pieces of cast-iron “bright-way 
standards smashed by automobi| 
are carefully picked up and returnef 
to the shops of Kansas City Power 
Light Company, where they are r 


SHATTERED cast-iron bright-way standar 
rebuilt from pieces by acetylene weldiz 


turned to service—often more tha 
once. 

Cast-iron welding rod is used i 
rebuilding the units. No particula 
problem is encountered in weldin 
bases where the mass of metal is sug T 
ficient to carry away heat fast enoum Pt 
to prevent distortion. pr 

Heat distortion is a more critics 
problem in welding the stem, hov 
ever. Repair men use two torch 7 
welding on opposite sides of the seq of 
simultaneously so that the weld «: 
be completed before it cools a 
shrinks. If a single welder is us 
portion of the weld started first ! 
comes cold before the end of the we 
is reached. Shrinkage of the cold po 
tion of the weld results in distorti 
bowing the stem of the fixture. Whet 
the weld is completed rapidly, wit 
out having a chance to cool a 
shrink, bowing is eliminated. 

Preheating of the weld, sometim 
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using PM plan to 


help power customers 


t-way 
nobiles 
‘turned 


avoid Electrical 
Breakdowns 







Ower 
are fi 
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WHAT THE PLAN IS 


The PM plan is a simple but com- 
prehensive way to safeguard war 
production by preventing electrical 
breakdowns before they develop. 


HOW IT WORKS 


The plan provides a practical means 
of making periodic, systematic an- 
alysis of circuits and equipment. 
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Uncovers potential weaknesses . . . 
suggests ways to correct them... 
prevents overloading of lines. 


Data thus gathered aids local W.P.B. 
Branches in reaching decisions on 
requests for materials to prevent 
breakdowns. 


HOW UTILITIES BENEFIT 
The PM plan helps utilities maintain 


1943 





may be too late...do 


Address... 





Bs a a City 


MAMA 





Introduced a short time ago, Anaconda’s Preventive Maintenance 
Plan is being widely used by utilities to help customers keep elec- 
trical systems operating efficiently—despite shortages in essential 
wiring equipment. 

Already some 60 utilities are actively engaged in this program. 
With it, they are helping their industrial power customers maintain 
continuous wartime production by preventing electrical breakdowns. 


AA HA 


close customer contact despite a lack 
of “something to sell.” Offers basis 
for service campaign that definitely 
appeals to customers. Puts the utility 
in a leadership role for furthering 
war production throughout the area 
it serves. 

If you aren’t already utilizing the 
Anaconda Preventive Maintenance 
Plan, mail the coupon for full details. 

43237 
it today!” 


Anaconda Wire & Cable Company 
25 Broadway, New York City 4 


Please send copy of the Anaconda Preventive Maintenance 
Plan for safeguarding wartime production. 


Individual ............. 


occ racer ange ibaa saciagetegie eaateaaiiiceantionn 
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2 Things Make Hemingrays Super-strong 


First, a ‘‘secret’’ glass batch-mix—climax 
of 87 years of experience. Second, Owens- 
Illinois step-by-step quality-control produc- 
tion. These result in Hemingrays free of voids, 
stresses and strains... makes them so ho- 
mogeneous that sudden changes of tempera- 
ture leave them unimpaired. They defy sun, 
rain, hail, snow and sleet. One Hemingray 
user reports... ‘‘thousands in continuous 
service for over 50 years.” 


pecan ee 7 


a haaliiabe thas 


Fact is, a 100-year old Hemingray Insulator 
could be remelted and made into another in- 
sulator that, in turn, would last another 100 
years, because time does not affect the struc- 
ture of their glass. 


paar 


en ns 


a NR 


Hemingrays are sold only through principal 
jobbers. Their cost, figured in service-life, is 
measured in cents. Manufactured by Owens- 
Illinois, Hemingray Division, Muncie, Ind. 


Using A. S. T. M. procedure, a recent test of 

stock Hemingray Insulators by Purdue Univer- 
sity technicians shows a strength of 3,000 Ibs. 

Hemingray No, 42... favorite for < . x r 

toll lines—its long leakage path Such brute strength would easily support the 

keeps rural “toll” lines trouble- family sedan—fully loaded! 


OWENS-ILLINOIS 


HEMINGRAY Telephone & Telegraph Insulators 
EXPORT AGENTS: INTERNATIONAL STANDARD ELECTRIC CORP. « NEW YORK 
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/ vacuum cleaner from a burner sup. 
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the Clean Way 


| nozzle has to be moved back and 
















unnecessary by using the two wel; 
ers and wrapping in asbestos whi}, 
still hot to allow it to cool slowly ani 
anneal itself. : 
When assembly of the fixture ; 
complete, welds are ground flush with 
the fluted side of the fixture anj 
sand-blasted to remove shine whic 
would show up when painted, D, 
pressions in weld surfaces are fille 
with body filler. Fixtures r paired jy 
this manner are difficult to detey 
from new ones. 


Coal Sampling 


Taking a coal sample with , 


ply pipe is often a pretty messy job 
because the air pressure in the pipe 
blows the powdered coal out aroung 
the vacuum nozzle that is stuck jn t; 
pick up the sample. The end of th 


SPECIAL NIPPLE makes powdered cod 
sampling a clean job 


forth across the diameter of the pips 
in order to get a representative sam 
ple, which means that the nozzle bh: 
to make a rather loose fit in the hol 
into which it is inserted and, 4 
course, there is leakage around it. 

This messiness is avoided in th4 
Twelfth Street power station of th 
Virginia Electric & Power Compan 
by the very simple device shown i 
the accompanying sketch. Into t 
valve through which the nozzle is i 
serted is screwed a special nippl 
which is cored out inside to a large 
diameter than at the ends, thus pr 
viding an open space around the is 
serted nozzle. This space is 4 
hausted by a small vacuum line © 
nected to the intake side of the co 
fan. Thus any coal blown out 
the supply pipe around the sampliv 
nozzle is carried back to the fan 
take and does not get out into 0 
air. 
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WHAT ARE YOUR D.C. CONTROL REQUIREMENTS? 


Whatever your D. C. control problem, a Square D 
Field Engineer will welcome an opportunity to help 
you. His background of practical experience and 
Square D’s three complete lines of D. C. control 
most likely will provide an effective solution. 


HEAVY DUTY CONTROL up to 600 volts and 300 
amperes is furnished for machine tools and general 
industrial applications. Available components in- 
clude contactors and timing relays, control relays, 
field relays, overload relays, and Edgerest resistors. 


From these heavy duty units, marine control is also 
assembled to meet AIEE marine specifications. 

ELECTRIC TRUCK CONTROL devices are built for 
voltages up to 115. Contactors, timers and relays 
are front connected for mounting on steel panels. 
LOW VOLTAGE D. C. control devices have a wide 
range of applications on aircraft, tanks, boats, 
trucks and other portable or mobile equipment. 
Contactors, relays, push buttons, manual switches 
and circuit breakers are available up to 24 volts. 


ELECTRICAL EQUIPMENT ° KOLLSMAN AIRCRAFT INSTRUMENTS 


SQUARE J) COMPANY 


DETROIT 


MILWAUKEE LOS ANGELES 
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OAD SERVICING 


Industrial . Commercial ° Rural ° Residential 


Magic Show Saves 
Street Lamps 


By PEARL H. CHUTE, 
Webster Groves, Mo. 


In common with the Union Electric 
Company of Missouri every public 
utility company has faced the problem 
of breakage of equipment by thought- 
less children. 

Tnis damage, which involves insu- 
lators, porcelain reflectors, and globes 
primarily, runs into substantial sums 
during a year. While this is impor- 
tant in normal times, it is doubly 
important during wartimes, when the 
problem of producing these supplies. 
which require critical materials and 
valuable manpower, is considered. 
The time spent by repair crews in 
replacing this wantonly destroyed 
equipment is another important item. 

The Union Electric Company has 
hit upon a particularly happy method 
of combating this evil through the 
presentation of a safety magic show 
before school audiences. 


Appeals from various school prin- 
cipals for safety talks began coming 
in several years ago. Richard Weh- 
meyer, special investigator in the 
claims department, was sent out. Be- 
ing a good practical child psycholo- 
gist, he knew that the lesson would 
stick better if it were illustrated. 

As magic is Mr. Wehmeyer’s 
hobby, the solution came to him quite 
naturally. 

In order to gain attention and in- 
terest he starts out with a bang-up 
magic show, putting the children in a 
receptive mood for the serious part of 
the show. Then tricks are skillfully 
woven into the safety talk itself. The 
magic appearance of a floating minia- 
ture street light, which will light or 
turn off upon the magician’s com- 
mand, introduces the subject of 
broken light globes. Similar bits of 
magic are utilized to illustrate other 
conservation and safety points, such 
as broken reflectors, insulators and 
shock from power lines. The greatest 
stress is laid on the safety angle, and 
the fact that playing around power 





Electrical Home in Wartime Job 


WARTIME USES of Gulf States Utilities’ Reddy Kilowatt cottages in Beaumont and 
Port Arthur, Tex., include preparation and service of food by Red Cross Canteen workers. 
These cottages, and others that will be established after the war, are successful ef- 
forts to present electrical homes in the economic terms of the people who may be 
expected to live in them. 
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lines and destroying equipment js apt 
to end disastrously for the child him. 
self is a powerful deterrent to thes 
practices. Emphasizing the point tha 
breaking equipment helps the Axis i, 
another thing that the children ap, 
preciate. 

The success of these shows is g. 
tested to by the countless enthusiast, 
letters received from school pring. 
pals, and the Union Electric (Com. 
pany reports an almost miraculoy 
decrease in vandalism in the sections 
in which the show has appeared, 


Heat Lamp Brooders 
Save The Bacon 


By DENNIS McGUIRE 


Rural Service Engineer 
Consumers Power Company, Owosso, Mich 


Reflector heat lamps rigged in im. 
provised brooders literally saved the 
bacon for many Michigan farm cus. 
tomers of the Consumers Power 
Company during the late, cold spring 
of 1943. Pigs were being farrowed 
and chicks hatched under subnormal 
weather conditions. This emergency 
was further aggravated by a shortage 
of brooder equipment. 

In trying to help, by designing a 
low-cost, efficient homemade brooder, 
Consumers’ rural service engineers 
made several experiments using R-4) 
lamps suspended, without a canopy, 
about 18 in. from the floor; such 
as shown in the illustration on page 
118. Even the result of the early 
experiments were good, in spite of 
the weather. This news got around 
even faster than news usually travels 
in rural areas and almost overnight 
the reflector heat lamp became : 
popular method of brooding pigs 
and chicks. Before the company had 
completed its experimental work. 
local dealers were pressed filling 
orders for the lamps. During one 
eight-week brooding period the deal 
ers in one of the smaller company 
divisions serving only 3,000 farms 
sold 26 dozen lamps. A hundred 
dozen were sold in all divisions be 
tween February and June 15. 

It is estimated by rural serviee 
engineers of the company that 400 of 
these reflector heat lamps used con- 
tinuously during an eight-week chick 
brooding period have an electrical 
consumption equivalent to the annutl 
consumption of 80 electric ranges. 
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flmerica’s Largest Manulacturer 
Dl Airoralt Propellers 









inc}: 
Com. 
-ulous @ This is the intricate Hamilton ator may well be proud of the part 
Ctions Standard propeller we’re build- they are laying in the Victory 
| ing by arrangement with United that’s surely coming . . . for Nash- 
. Aircraft Corporation, for ten of the Kelvinator is America’s largest 
world’s most famous planes ... manufacturer of aircraft propellers 
bombers, troop transports, andcar- ...and the products of their hands, 
go carriers. and hearts and brains are in the 
It’s this marvel of precision en- ee eee aad h- 
gineering that carries mighty Fly- 8 gfe ae sae ated 
3 i Fortresses and Liberators blades, they hope, will soon bring 
sien es ines dagihaind home to them their sons and broth- 
tarougn ena yilgot pre- ers and loved ones . . . will soon 
cision bombing raids over France k rtai d & tho 
and Germany, and in the Jap-in-  wamgse incre er aitalgce eg drm tei 
fested islands of the South Pacific. f#" away that they may turn again 
net * to the production of peaceful things 
hic It’s this propeller, which the —to the building of an even greater 
skilled men of Kelvinator are help- Kelvinator than they have built 
n im. ing to build, that speeds the swarms before. 
ith of fleet Mosquito eee that slip _And when that day comes, Kel- 
e in at dusk to deliver the deadly yinator will be prepared with an- 
| Cus. stings to paralyze German war in- other forward-looking program, 
ower ee Ses it ee ee that another great new Kelvinator and 
it and carry gian ncasters On a franchise again the finest in the 
pring night bombing shows for the British industry. 
owed .. . medium bombers, huge trans- 
er ports, and cargo carriers—“‘laying = SCRAP IS POWER 
primal eggs” and delivering men and ma- \y ‘ Cooperate with your industry! Sol- 
zency teriel to war fronts the world over. es vage all inoperative parts containing 
rtage The men and women of Kelvin- =< | soup tod tow ee TODAY 
The men and women of the Propeller Division of Nash-Kelvinator 
ing 4 = (3 =4 Corporation have been owarded, ond proudly fly and wear, the 
4 famous Army-Navy “‘E"' for High Achievement in War Production. 
oder, 
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Protection to life and property 
and the correct functioning 
of nearly all types of electrical 
equipment depend largely 
on suitable and permanent 
ground connections—connec- 
tions that are maintained in a 
condition to perform the 
service for which they were 
designed and installed. 
Make sure that your grounds 
have adequately-low resist- 





ance through the periodic use 
of a “Megger” Ground Tester, 
These instruments provide a 
method that is simple, quick 
and accurate— proved by their 
acceptance and years of 
service throughout industry. 


* 


If you are in need of a really good 
ground testing instrument, we sug- 
gest that you write us immediately. 
Catalog 1645-W. 


James G. Biddle Co. 


PREM ML 11 med eae TM LY LISTE TTL Oe 
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From experience gained to dat, ; 
appears that one lamp shoul: je yeu 
per 100 birds for cold weath«; bro, 
ing; as the weather becomes \arme 


one lamp will care for 250-3.) pir 
The birds’ actions as to whe: ier the 
spread out or crowd too cli -¢ Whe 
sleeping is probably as god a; ¥ 


































| REFLECTOR LAMPS save pigs farow 
in cold weather 


not better than a thermometer j 
determining the right amount 
heat to apply. 

A method of installation popula 
with poultrymen is to build a she 
4 ft. wide across one end of th 
brooder house 26 in. from the floo 
and insulate the three sections of the 
brooder house walls beneath the shel 
Lamp sockets are fastened in 4 
straight row to the under side of th¢ 
shelf at intervals of about 24 and }f 
in. from each end. Additional ins 
lation may be secured by covering 
the top of the shelf with chaff « 
straw. The front may be left ops 
or curtained from the edge of tx 
shelf in extreme weather. 

This method of installation haji 
several advantages. Insulated se 
tions of wall beneath the shelf ser 
as three sides of the brooder aul 
the shelf as a canopy. The shelf i 
high enough for easy handling 
the birds, for cleaning the floor » 
neath and for regulating heat 4 
plied. As the birds become ol 
enough to roost portable perches ma 
be placed on top of the shelf, whid 
then serves as a dropping board. 

Experienced poultrymen claim the 
under the heat lamp their bird 
feather faster, grow faster and a 
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date, er than under other methods 











De Used have used. Equally enthusiastic 
broog come from hog men; that 
‘armedim .;. joss of young pigs has been 
) birdie od to a minimum and that 
er thew. shad given the pigs such a good 
© heal ..; that they were two weeks ahead 


as if 


f normal growth. 


riendly Liaison 
With War Workers 


A public relations technique for 
inging the utility closer to masses 
war workers has been developed 
y Portland (Ore.) General Electric 
ompany. The company engaged an 
ist to glorify the work of em- 


farrow 


millions of gallons of aviation gas 
destination 
the skies over Tokyo 
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IPYARD WORKERS showed surprising 
ide in their work when they clamored 
get their copy of the drawing in this 
. offered free to each by Portland Gen- 
nl Electric Company as a means to get 


val insw 
| overing 
chaff ot 
eft oped 


» of We 


bser to their customers 


yees of Henry J. Kaiser’s world 
ion bafi™cord Swan Island shipyard. A two- 
ted seofM@lor drawing showing a Swan Island 
olf servf™inker in a South Seas port was 
der anifioduced, 
shelf if The company then published the art 
lling of/rk with appropriate copy as a full- 


loor Dee advertisement in local news- 
seat apmmpers. The company, of course, em- 
yme OlMasized its own role in meeting every 


hes mai@ctrical need of the fast-growing 
f, whiQMMBpyard and, in a box, invited each 
ard. [Man Island worker to get his copy 
aim tha a lithographic print of the draw- 
r bir the next day at the pay booths 
and at@™mtside the yard. So great was the 
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PERMAFLECTORS WILL SOLVE 
YOUR LIGHTING PROBLEM 


@ Light is a production tool. Many plants find better lighting 
the answer to better production. The ease, speed, and economy 
of installing PERMAFLECTORS for General, Supplementary, or 
Localized lighting is only surpassed by their highly efficient 
lighting performance. 


@ PERMAFLECTORS are “shaped mirrors” of 
silvered glass — so designed as to pick up the 
maximum flux of light and lay it where you 
want it. There is a size and shape for every 
purpose. 


@ PERMAFLECTORS are ready for service, 
simply by connecting wiring. They may be 
mounted irom 6 to 60 feet, and more, above the 
work level — for concentrated, medium, or broad 
light distribution. 


@ PERMAFLECTORS are low in first cost... 
deliver “‘useful’’ light more efficiently . . . stay 
clean longer . . . deliver dependable lighting 
service at minimum cost over a long period of 
years. PERMAFLECTORS may afford THE 
solution to YOUR LIGHTING PROBLEM. 
Investigate. 


PITTSBURGH REFLECTOR CO. 


§ Please send Industrial Lighting Supplement 
No. 2. EW-10-43 


ELEC A Oa 
(SEL s eer 





MANUFACTURERS OF LIGHTING 
EQUIPMENT AND THE FAMOUS 


POR emer ec eeee eee sen eset eee sere eswanmaesenseeeseeeesseese 


GASB latte PITTSBURGH, PENNA. [ieee 


AAO Rn Ome ee eee Reema eee were seo eeee ses eeeseeeeeneeneee ee 


16, 1943 (1399) 117 











; 
| 
: 
: 
: 
: 


i} 














| 
| 
) 
| 


“Eood Programs Sponsored 


by Electric \Jtilities are 


helping win the battle of 


production: 


DONALD M. NELSON, CHAIRMAN, 
WAR prod ction BOARD 


Stung Pat 6 GET CO 


TL 


CFIGHTS” 





War workers must have the right kind of energy- 
building food to keep production at the “Victory- 
nace”. The home front must be educated to regard 
food as a weapon of war and to “Produce and Con- 
serve, Share and Play Square”. That’s one way to 
help make “Food Fight for Freedom”! 

Electric utilities are tackling this job of food 
education with great effectiveness. It is a “natural” 
for them because their facilities and experience in 
home service and public contact are made to order 
for the job. 

One good example is the Health-for-Victory 
nutrition program—now being sponsored by many 
utilities for 1,300 war plants and other organiza- 
tions. This program is flexible and lends itself 
perfectly to local requirements. 


Each month, as part of the H-for-V program, 
more than 500,000 Meal Planning Guides—68 
pages of menus, recipes and food tips—are made 
available monthly at cost through utilities. Many 
are given out at utility-sponsored H-for-V meet- 
ings. Others are mailed or handed out by indus- 
trial relations departments and labor-management 
committees, 

All of the H-for-V materials are prepared by the 
Westinghouse Home Economics Institute and are 
backed up with a wealth of field experience. Electric 
Utilities are invited to use the H-for-V program. It 
is immediately available and fits perfectly into the 
plan recommended by EEI and the Council of 
Electric Operating Companies for co-operation with 
the Food Distribution Administration. 
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ONTRIBUTION €& 
AMERICA’S 
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PLANTS IN 25 CITIES... 


OFFICES EVERYWHERE 
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ARPER Fastenings resist rust, corro- 
H sion, salt laden air and other deep sea 
troubles. They’re made of non-ferrous and 
stainless alloys. Today they are doing 
Trojan duty on battle ships, cruisers, air- 
craft carriers, PT boats, landing boats, 
submarines and many other types of vessels. 

Because they are rust and corrosion re- 
sistant, Harper fastenings withstand severe 
conditions in the chemical, food, utilities 
and numerous other industries. In the 
proper alloys they are non-magnetic, non- 
sparking, repeatedly removable and have 
other sterling properties. 


4320 STOCK ITEMS 


... of bolts, nuts, screws, washers, rivets 
and accessories in the non-ferrous and stain- 
less alloys. 


THE H. M. HARPER COMPANY 
2611 Fletcher St., Chicago, Illinois 


BRANCH OFFICES: 45 West Broadway, New 
York City 7; 1617 Pennsylvania Bivd. Philadelphia 
3; 332 I. N. Van Nuys Bidg., Los Angeles 14; 2nd 
Natioual Bank Bidg., Houston 2, Texas; 800 
Broadway, Cincinnati 2, Ohio; 739 N. Broadway. 
Milwaukee 2, Wis. Representatives in Principal 
Cities. 
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EVERLASTING FASTENINGS 
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crowd of workers to get th print 
that 10,000 copies went bef{vre the 
first shift was supplied and t), 
had to be called to restore order. ’ 
additional rush printings ha, 
made and finally eight out 
ten workers had asked for a | 

P. G. E. feels well repai: 
efforts, because at a cost of a fey 
cents per family the compuny has 
established friendly relations ith 
thousands of customers and Voters, 
a large proportion of whom are ney. 
comers to the area. 


Promotes Service 
Area as Vacationland 


Publicity started originally by the 
Central Hudson Gas & Electric Cop. 
poration and in 1942 and 1943 cay. 
ried on by the Board of Supervisors, 
with the continuing active co-operg. 
tion of Central Hudson, made the 
vacation season this year one of the 
best ever had by hotel, boarding 
house and resort owners of Ulster 
County, New York. Realizing that 
the war would restrict vacation travel, 
Central Hudson saw that vacation 
spots close to the metropolitan area 
had a unique opportunity and put its 
publicity department to work. Re 
sults began to show and were so im 
pressive that the county government 
made an appropriation of $1,500 in 
1942 for advertising the vacation 
charms of the region. Then in 1943 
the ante was raised to $2.500, with 
the result that in the season just past 
all vacation facilities were full w 
practically all the time. 


Food Preservation 
In Wartime 


A valuable contribution to wartime 
food preservation has been made }y 
the Southern California Edison (Co. 
in the form of research on dehydrat 
ing fruits and vegetables. Under the 
direction of H. C. Rice. manager 
domestic sales, tests were made and 
dehydrator, easily built at home ¢ 
available materials, was developed 
Five 200-watt lamps or an ordinary 
electric space heater are used as {4 
heat source. Illustrated, complete it 
structions on building the dehydrator 
and methods of dehydration are pre 
sented in a folder which is available 
free to customers. 
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“THE JOB THIS PAPER 
Pee a eS 
THESE PROPERTIES” 









“CERTAINLY MOSINEE 
ee ee 
ee ie 





and M0SINEE made tt! 


Your paper problem is not apt to be identical to that of even your most direct 
competitor ... Although you both may be aiming at the same end-result, there 
probably is a difference in procedure or equipment ... and for such differences 
you may need a specially engineered paper... it might speed production, or 
improve your product, or both! 


Mosinee paper technicians are alert to such situations, When given opportunity 
to know what paper properties you require, and what your production set-up de- 
mands, the Mills of Mosinee adjust their processes to meet your paper requirements. 


With information like the above, we can go to work immediately. What proper- 
ties or characteristics are needed for your paper? 


Please address 
your letter 


MINT Tt wea. ws Ae —_ 
MOSINEE Tee 


ee “2 
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Time Relay 


Having an electronic principle of opera- 
tion, newly designed time relay is a com- 
bination of two hermetically sealed units, 
both of which are said to be safe in explo- 
sive and corrosive atmospheres; the load 





Adjustable electronic time relay: contact ca- 
pacities up to 75 amp., either normally open 
or normally closed; time ranges from 0.05 to 
0.5, 0.10 to 10 and | to 100 seconds, respec- 
tively. Durakool, Inc., Elkhart, Ind. 


is carried by a mercury relay. Manufac- 
turer states that time settings are continu- 
ously variable within the range and may 
be adjusted to precisely the required oper- 
ating point. 


Oil 


Detergent type lubricating oil. Standard Oil 
Co. of Indiana, Chicago, |!!! 


The detergency of a new lubricating oil 
results from the use of an additive which 
is both a detergent and an oxidation in- 
hibitor. With the new type of oil a film 
coats the carbon and dirt, prevents par- 
ticles from sticking and holds them in sus- 
pension until they are trapped by a filter 
or drained from the engine, according to 
Standard Oil engineers. This development 
is said to reduce wear and assure engine 
cleanness and oil stability for low-speed 
diesel engines. 


Metal Coating 


Poroseal’’ coating; five basic colors—white, 
brown, gray, olive drab and blue. Pemco 
Corp., Baltimore, Md. , 


A new coating for metal is a non- 
organic finish which can be used in one 
or two coats on sheet steel, malleable or 
cast iron either by spraying or dipping. 
It is said to have low maturing tempera- 
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EW EQUIPMENT 


tures ranging from 250 to 750 deg. F., re- 
mains intact at temperatures in excess of 
1100 deg. F. and is non-toxic, homogeneous, 
odorless, resistant to corrosion, acids, sol- 
vent, heat and abrasion. 


Fluorescent Unit 


"Super-Illuminator’’ lighting unit; sizes for 
two 40-, three 40-, and two 1|00-watt fluorescent 
lamps. The Edwin F. Guth Company, 26/5 
Washington Blvd., St. Louis 3, Missouri. 


Industrial lighting unit features a die- 
formed one-piece full channel with, it is 
stated, unique metal “bends” that provide 
greater channel-strength on the horizontal 
and on the torque. All wiring and auxili- 
aries are enclosed. Bump-proof end-plates 
give added lampholder protection. Mason- 
ite “reflector-board” is finished in “300 deg. 
white” baked synthetic enamel. Eggcrate 
louvers are available for lamp shielding. 


Dim-out Shade 


Plastic shade adapted to screw onto 
brass sockets (or porcelain, by using 





Catalog “No. LODS-i5'' dimout = shade. 
Laduby Co., New Haven, Conn. 


socket extension) is useful for stairways, 
platforms, cellarways, etc. It is said to 
render a permanently shielded 90 deg. 
cone of light from a non-reflecting surface 
and meets with specifications of First Ser- 
ice Command. 





BUYING ELECTRICAL EQUIPMENT?— 
McGraw-Hill’s Electrica] Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 
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Bushing Cement 


"Magna-Bond"’ porcelain bushing cenent 


C 


Allis-Chalmers Mfg. Co., Milwaukee, Wis, 


Cement, long used by manufac urery 
service and erection men, is manufactured 
from non-critical materials and is said to 
resist deterioration by air, water and trans 
former oil, and even corrosive gases have 
little effect on it. The cement may he 
coated with enamel according to directions 


Motor 


New all-purpose, continuous-duty, poly. 
phase, squirrel-cage induction motor fe. 
tures cross-flow ventilation —_o/taine 
through protected inlets and exhausts » 


‘Protectioneered" squirrel - cage induction 
motor; frames 224 to 365 inclusive; ratings, 
'/y hp., 720 r.p.m. to 40 hp., 3,600 r.p.m., 0 
cycles; standard voltages, 40 deg. C. and 
designed to carry I15 percent load continu- 
ously without injurious heating. Fairbanks, 
Morse & Co., 600 S. Michigan Ave., Chicago 


each end of the motor, resulting, it is 
stated, in uniform cooling and the elimi. 
nation of hot spots. This motor is said to be 
fully protected against flying chips, fall. 
ing particles and dripping liquids. Where 
space is limited the conduit can hk 
brought up between the motor feet to the 
tapped hole in the one-piece cast frame 
and the conduit box cover assembled flush 
with the frame. The external box is then 
discarded. 


Switch 


Small switch, designed for applications 
such as machine tool control devices and 
for construction of various relays and con 
tactors, has a rolling spring which is said 
to produce a positive snap action with les 
than 6 oz. operating pressure. Manufacture 
states that smaller coils may be used in 
relays incorporating the switch, and that 
it is also designed to permit both pre-travd 
and over-travel. 





5 


Open blade snap-action switch; rated 
amp., 125 volts a.c., single pole, single of 
double throw, set and return types; overé! 
dimensions 3 I/16 «x 11/16 « 1/2 in. Acro 
Electric Co., 1323 Superior Ave., Clevelanc 
Ohio. 


Hang the load 
on HUBBARD 
HARDWARE! 


HUBBARD 


HUBBARD anv COMPANY 
PITTSBURGH OAKLAND CALIFORNIA CHICAGO 


BACK THE ATTACK WITH WAR BONDS! 


KUBBARD 8 CO. S-8 
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FREE FOR YOUR ASKING. A Sample Cord of Varnished Tubings; samples to fit sizes from 
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B&S wire 220 (.032") to £0 (.225")...a Wall Chart with quick easy to read reference tables 
of electrical symbols, capacity of endecter: CPt alata hie) es — materials, nath- 
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Perri my Tae) ee eM Me ee eT Pe aL | 
Guide Book and the M-R Book of Electrical insulations. } 
ALL ARE FREE FOR YOUR ASKING .. . WRITE FOR THEM ON YOUR LETTERHEAD 
; 
, 
: Pe INSULATION COMPANY, IN | 
i 1 
: 51 MURRAY STREET COrtlandt 7-9264 NEW YORK 7,N.! | 
1 
: 
; ee ee A PARTIAL LIST OF M-R PRODUCTS _ fFibergias Saturated Sleeving and Varnished omg 
io insulating Papers and Twines aie ee eT) Asbestos Sleeving and Tape ‘ 
F Cable Filling and Pothead Compounds Od eh Extruded Plastic Tubing : 
Friction Tape and Splice . p ee ee A Mer eel ee 
ie ed insulating Varnishes of all types et a ee on Cloth and Tubing 
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CHNICAL LITERATURE 


‘\[\;yTENANCE Tips For Your Evectric 
RM QUIPMENT” covers subjects such as 
tors, ‘motor protection, water and re- 
eration systems, dairy equipment, poul- 

equipment, hotbed equipment and 
ting. The 16-page illustrated booklet 
B.125 may be obtained from General 


ctric Co. Schenectady, N. Y. 


vcentive. Guipe Book-—- A five-part 
pklet outlines various means_ whereby 
nts can on their own initiative or in 
operation with the Navy’s Industrial 
entive Division promote more and better 
duction that will supply the men of the 
t with the necessary equipment for the 
pduct of the war. Copy may be obtained 

Industrial Incentive Division, Navy 
partment, 2118 Massachusetts Ave., 
W.. Washington, D. C. 


ine PROTECTION Equipment—A 16-page 
blication, “Inspected Fire Protection 
ipment and Materials,” is a supple- 
ntal list of items such as extinguishers, 
se, pumping equipment, roof-covering 
terials, signal and watch service appli- 
es and sprinkler equipment. This sup- 
ent contains only listings established 
bsequent to the publication of the Janu- 
_ 1943, list. Copy is obtainable from 
derwriters’ Laboratories, Inc., 207 East 
io St., Chicago, 11, Ill.; 161 Sixth Ave., 
« York, 13, N. Y., or 500 Sansome St., 
Francisco, 11, Calif. 


Heat-Treatinc ATMOSPHERES” is a 16- 
se booklet explaining the chemical re- 
jon, composition cost, application and 
hipment for four atmospheres—Endogas, 
ogas, Monogas, and Ammogas—and in- 
des a graph for combustion properties 
fuel gas. Booklet B-3251 may be ob- 
ed from Department 7-N-20, Westing- 
nse Electric & Manufacturing Co., East 
tsburgh, Pa. 


Water Conpitioninc — “Acid-Regener- 
Zeolites” is the subject of a paper which 
usses and presents data on characteris- 
of the newly developed carbonaceous 
-regenerated zeolites. A means is for- 

lated by which the results can be pre- 

ted from the accurate analysis of the 
water supply. The paper is obtainable 

the Cochrane Corp., 17th and Alle- 
ny Ave., Philadelphia, 32, Pa. 


von-MeTattic Matertats — Properties 
an application chart of Diamond Vul- 
ized Fiber, Dilecto, Dilectene, Celeron, 
abond, Vulcoid and Haveg-Saran are 
ented in an engineering data bulletin, 
ven Non-Metallic Basic Materials,” 
ilable from Continental Diamond Fibre 
Newark, Del. 


OLLOIDAL Grapuite—Impregnating ca- 
ity of colloidal graphite dispersions and 
es on the methods used to impregnate 
erials are presented in a 4-page illus- 
ed bulletin No. 431-CC, “dag Colloidal 
phite for Impregnation and Surface 
tings,” which is obtainable from Ache- 
Colloids Corp., Port Huron, Mich. 


HOTOELECTRIC CeLtts—Principle of op- 
ton with graphs and connection dia- 
is, together with applications, descrip- 
and listing of standard sizes of photo- 
tric cells of the self-generating type 
contained in. bulletin No. 515-43-P, 
lable from Selenium Corporation of 
erica, 1800 W. Pico Boulevard, Los 
eles, Calif. 








It’s Loaded with PLUS Values 


Its capacity? Up to 200 amperes and 250 volts and designed to with- 
stand the inrush of rated load of gas-filled tungsten filament lamps. But 
starting there the plus values begin, plus values such as: 


Installation °perates in any position; compact designs; simple manual 
operator; mounts in cabinet only 4!/, deep; 30 to 100 
ampere units interchangeable; also 150 to 200 units; no 
relays required for long control circuits 


Operation mechanically locked open or closed by 
linkage; operating coil energized only 
momentarily; no AC hum; no chatter; 
no holding coils or coil losses; contacts 
cannot weld closed; self-aligning solid 
silver main contacts with separate 
heavy arc tips 

All these and other plus values are described in detail in 

Catalog 561. In sending for further information, outline the 

nature of your Remote Control problem or any other Switch 


problem you may have. We've been at this business for fifty 
years and will be glad to help you. 


Aulomatic Switch Co. 


41-C EAST 11TH STREET, NEW YORK 3, N. Y. 


ASCO Solenoid Valves are another ony product, designed to 
control the fiow of liquids or gases. end for Catalog 161 10-AS-1 
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Cisler to Go to Detroit: 
Snyder Succeeds Him 


Walker L. Cisler, assistant chief en- 
gineer, electric engineering department, 
Public Service Electric & Gas Co., 
Newark, N. J., has tendered his resigna- 





W. L. Cisler 


tion, effective October 1, to join the 
Detroit Edison Co. 

Edwin H. Snyder, formerly assistant 
to the chief engineer, electric engineer- 
ing department, has been appointed 
assistant chief engineer, to succeed Mr. 
Cisler. 

Mr. Cisler was lent by Public Service 
to the Office of War Utilities in Septem- 
ber, 1941. He has performed valuable 
service in directing production schedul- 
ing and in other relationships with elec- 
tric power equipment manufacturers 
and expects to continue on this assign- 
ment until the first of the year, at which 
time he will take over his new duties in 
Detroit. 

Following his graduation from Cor- 
nell University in 1922, Mr. Cisler en- 
tered the employ of Public Service as a 
cadet engineer in the electric depart- 
ment. He has had broad operating ex- 
perience, having acted in a wide variety 
of capacities, among them being first 
assistant engineer, Marion generating 
station; test engineer, Kearny generat- 
ing station; assistant chief engineer, 
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Paterson generating station; assistant 
chief engineer, Marion generating sta- 
tion; planning and installation engin- 
eer, electric department; general super- 
intendent of generation, and assistant 
general manager. 


> Dewey Jounson, Atlanta, Ga., was 
elected president of the southern section 
of the International Association of Elec- 
trical Inspectors at’ the recent annual 
convention held in New Orleans, La. 


> Matcoitm G. Littie, who has been 
associated with the Tennessee Valley 
Authority personnel department for the 
past seven years, has been appointed 
TVA properties manager with head- 
quarters at Paris, Tenn. R. M. Hots- 
INGTON will be assistant properties man- 
ager at Paris. 


Rocky Mountain Group 
Elects C. C. Baker Head 


Charles C. Baker, vice-president and 
general manager of the Colorado Cen- 
tral Power Co., Golden, Colo., has been 
elected president of the Rocky Mountain 
Electrical League for the year 1944. 

Mr. Baker has been associated with 
Colorado Central Power since 1926, first 





in the capacity of secretary and treas- 
urer. It was in the early part of 1939 
that he was promoted to the position of 
vice-president and general manager. 












































Iowa Power & Light Names 
Powell Vice-Presiden; 


D. A. Powell, formerly connected 
with the United Light & Power Service 
Co., Chicago, in an executive capacity, 
has been made executive vice-presiden; 
and director of the Iowa Power & Lizh; 
Co., Des Moines. Mr. Powell has hep 





active in the operation of public utilities 
for 36 years. 

Immediately following graduation 
from the University of Wisconsin in 
1907 he took a position with the Madi. 
son (Wis.) Gas & Electric Co. He has 
been connected with the American 
Light & Traction Co. or one of its sub. 
sidiaries since that time. 

For the five years prior to 1942 Mr. 
Powell was vice-president and general 
manager of the San Antonio (Tex.) 
Public Service Co. and then he became 
identified with the United Light & 
Power Service Co. in Chicago. 


> Jennincs F. Jonnson, for six years 
connected with the rate department, 
Northern States Power Company, 
Minneapolis, has joined Minnesota 
Power & Light Company, Duluth, a 
rate engineer, succeeding to the posi- 
tion held for many years by Henry P 
Ingebritsen, now on the staff of the 
Federal Power Commission, Washing. 
ton. Mr. Johnson graduated from the 
University of Minnesota in 1934. 


> Paut W. Hanp has been appointed 
manager of Bonneville’s Puget Sound 
district office in Seattle. Mr. Hand took 
over the Seattle office as acting man- 
ager when J. Frank Ward left the 
position to accept a special assignment 
in the northwest with the committee 
for congested production areas. Serv 
ing successively as assistant engineer, 
engineer and assistant to the Bonneville 
Administrator, Mr. Hand has been on 
the Bonneville power staff since 1939 
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For Strength... Rigidity... High Capacity 


ies If you are planning new AC bus installations, examine the ad- 
_ vantages of Chase Ventilated Square Tube. Maximum mechani- 
: cal strength in all directions. Exceptional rigidity...no need 
88 for auxiliary clamping devices. High current capacity. . .venti- 
b. lated holes provide internal cooling by natural convection. 

Investigate these copper-conserving features now. For full 
details on Ventilated Square Tube, as well as on other bus bar 
.) forms, write for the Chase Bus Bar Handbook. 
s 

TIME-SAVING SERVICE ON ELECTRICAL PROBLEMS 

a Bus bar calculations keeping you swamped? Perhaps Chase 


can save you many hours on engineering service on elec- 
trical problems. Just outline your conductor requirements. 
Chase engineers will be glad to advise with you on the most 


economical size and shape of bus bars for your conditions. 





CHASE 


HASE BRASS & COPPER CO., Incorporated, WATERBURY, CONNECTICUT 


Subsidiary of Kennecott Copper Corporation 
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connect 3 ways 


with I connector 
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For end-to-end 
connectors 










For =yve 
connections 











For parallel 
connections 






Any one of the three ways 
you use this Fargo “Du-All”, 
you get a sure-gripping, 
high conductivity contact. To 
change it from one type of 
connector to another, simply 
loosen the clamping member 
and turn it to the desired | 
position. High strength cop- | 
per alloy bodies and Duronze 
bolts that last and last... 
available in a wide range of | 
sizes especially adaptable for 
industrial and substation use. | 


Made by FARGO MFG. CO | 


: 


Distributed by 


LINE 
MATERIAL CO. 


\e MILWAUKEE + WISCONSIN 
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He formerly was identified with the 
Washington State Department of Public 
Service and the Washington Water 
Power Co. Born in Spokane, Mr. Hand 
is a graduate of Washington State Col- 
lege and Gonzaga University Law 
School. 


> S. Scuwircer, formerly connected 


| with the Northwest Arkansas Times, 


has resigned to become director of pub- 
lic relations of the Southwestern Gas & 
Electric Co., Shreveport, La. 


> Dr. ArtHur L. Quirk, chairman of 
the department of physics at Providence 
(R.I.) College, has been appointed chief 
of research and development at Harvey 
Radio Laboratories, Inc., Cambridge, 
Mass. Rev. W. A. SULLIVAN succeeds 
him. Raymonp A. Decrarr, physical 
chemist in the research department of 


| Monsanto Chemical Co., Dayton, Ohio, 
| has joined the physics department at 


Providence in connection with the basic 
engineering curriculum of the Army 
Specialized Training Program. 


> Dr. Jacop P. Den Hartoc has been 
appointed professor of mechanical engi- 
neering at the Massachusetts Institute 
of Technology. He is on duty for the 


| duration in the bureau of ships at Wash- 
| ington, being a commander in the naval 
| reserve. He was born in Java, received 


an electrical engineering degree from 
the University of Delft, Holland, in 
1924 and later a Ph.D. from the Uni- 


| versity of Pittsburgh. For some time 


he was employed in the Westinghouse 
research laboratory at Pittsburgh, spe- 
cializing in problems of mechanical 


| vibration and also being the author of 
| a book on that subject. In 1932 he was 


appointed assistant professor and in 


| 1936, associate professor of applied 


mechanics at the Harvard Engineering 
School. Cambridge, Mass. Dr. Den 
Hartog is a Fellow of the American 
Academy of Arts and Sciences and a 
member of many professional and scien- 
tific societies. 


> Frep L. BLack has been appointed as 
special assistant to A. M. Wibel, vice- 


| president of Nash-Kelvinator Corp. Mr. 


Black will be actively associated with 
Mr. Wibel in government contract and 
liaison work. involving control of ma- 
terials and contract renegotiation and 
terminations. Because of his long ex- 
perience in the automotive industry, Mr. 
Black will be of particular assistance in 
overcoming the problems which are sure 
to be involved in the transition from 


| war production to back-to-peacetime op- 


eration. For 23 years Mr. Black was 
associated with the Ford Motor Co. 
More recently he has been associated 
with the U. S. Department of Commerce 
as commercial agent for Michigan and 
with the Detroit Board of Commerce, 
engaging in industrial post-war plan- 
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LIGHT 


FROM 


FLOORS 


helps war workers 






see better 























t 2 — aus 
| TO INCREASE the effectiveness of tha the 
| lighting facilities, plants built for Boeingirc’s ‘ 
Consolidated, Douglas and North Amerpd ad 
ican have light-colored concrete floommpade a 
made with white portland cement insteagifamat! 
of with gray portland cement or otheg m: 
darker materials. bod st 

Tests in Consolidated’s plant at For Requ 
Worth show that the white-cement flogfppics 
compared with a gray-cement floor in th@pokle: 
same plant reflects 61% more light t@ory is 
underside of wings and provides 20 Bakers. 
more light on vertical faces of work. jcture 

Because it salvages waste light, a lighielping 
reflecting concrete floor made with AtlaiMil! in 
| 
} 





White cement— ortant, 


® decreases shadows and dark areas; peir Me 


» makes seeing easier and quicker; 


> reduces eyestrain, headaches and 


absenteeism; his ins 


> reduces accidents, errors, spoil- | fur 
age and shutdowns; omen’ 
> increases quantity and quality of ewed 




















production. nd was 
irectio: 


mists a 


Maintenance is simple—frequent sweeq 
ing, occasional damp mopping, period 
scrubbing. how w 
Write for new book, “Light Frogiphar to 
Floors.” It gives detailed information @iMiferent 
the value, installation and maintenan@iiggesti 
of light-reflecting concrete floors ma@jaste. \ 
with Atlas White portland cemenf{ce prc 
Universal AtlasCement Company (Unit@i§a! su; 
States Steel Corporation Subsidiary 
Chrysler Building, New York City. 


| EW-F-14 


| 
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of suc 
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ATLAS 
WHITE CEMENT 


For Light-Reflecting Floors 
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Here’s another 


WARTIME HELP FOR 
FRIGIDAIRE DEALERS 


ew General Motors Motion Picture 


“How to Get the Most out of 
Your Refrigerator” 


cause Of the keen interest shown 
the information provided in Frigid- 


this new opportunity to render a gen- 
uinely helpful service. Many who have 


a < r¢’s WARTIME SUGGESTIONS booklet _ suitable facilities are arranging for spe- 

\mernd advertising, General Motors has cial showings. Others are making the 

floonmpade available a talking picture which film available for showings by a wide 

stea@mamatizes the technique of carrying variety of interested groups— Home 

othe™mt many tips on refrigerator care, Economists’ Instruction Classes and 
bod storage and food preparation. Cooking Schools, Women’s Clubs, Red 

Fora Requests for more than 6,000,000 Cross Units, Civilian Defense Organi- 

flodippies of the WARTIME SUGGESTIONS zations, Parent-Teachers’ Associations, 

in thoklet are ample testimony that this and many others. 

ht tamory is of genuine interest to home- 

20@Bakers. Now dramatized in motion FREE booklet for film audiences 

5 icture form, it’s another means of To provide film audien- 

lightfilping Frigidaire dealers to build good eee ere 

Atlamill in cheir communities. Equally im- ape pi age 


rtant, it’s an added way of keeping 
heir names before postwar prospects. 


Authentic information 


his instructive film is based on mate- 
al furnished by editors of leading 
omen’s service magazines and re- 
ewed by government authorities... 
d was prepared under ‘the technical 
rection of Frigidaire’s Home Econ- 
mists and Service Specialists. Closeups 
ow what to put in a,cefrigerator and 
hat to leave out. How best to store 
ferent kinds of foods. Meat-keeping 
gegestions. Ways to combat food 
aste. Wartime recipes. Meeting ser- 
ice problems. And many other prac- 
cal suggestions. 


How dealers benefit 


ace the information given in this film 
of such vital interest to every house- 
ife as well as to Home Economists 
nd Home Economics Students, Frigid- 
¢ dealers have been quick to grasp 


For Excellence 


copies of Frigidaire’s pop- 
ular 36-page WARTIME 
SUGGESTIONS bookletare 
available without charge 
for distribution at film 
showings 


FILM FACTS 


A 16-mm. sound motion picture, 30 
minutes in length 
A visual “Wartime Refrigeration 
Cooking School” 
Designed for showing to such 
groups as: 
Home Economists’ Instruction Classes 
and Cooking Schools 
Women’s Clubs Red Cross Units 
Civilian Defense Meetings 
High School and College 
Home Economics Classes 
Parent-Teachers’ and 4-H Club Meetings 


Contains no advertising 
Offered free—no rental charge 


NOTE: Inquiries regarding booking 
of this film should be addressed to 
Department of Public Relations, 
General Motors Corporation, 1775 
Broadway, New York City, or 405 
Montgomery Street, San Francisco. 


Buy more War 
Bonds for Victory 


Listen to GENERAL MOTORS SYMPHONY OF THE AIR; Sunday afternoons, NBC Network 


(er FRIGIDAIRE Division of GENERAL MOTORS 


in War Production Peacetime Builders of Home Appliances, Commercial Refrigeration, Air Conditioners 
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gor ECONOMICAL 
MAINTENANCE 
and OPERATION 


MAN-HOURS SAVED. 
These Ben-Hur tool box 
trailers saved 15 minutes 
per man per day. 
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Trailer engineering can make 
money for you, too, and in many 
ways. For instance by enabling 
full productive time of your crews, 
minimizing their waste time spent 
traveling to and from jobs, en- 
abling them to give quicker serv- 
ice, having all their tools for the 
job, on the job, at the right time. 
These, and many other advan- 
tages, come to you through proper 
TRAILER ENGINEERING. 


Call on our many years of experience now, for a solution to your 
product or service problems. 

BEN-HUR MFG. CO. 
634 East Keefe Avenue 


Milwaukee 12, Wisconsin 


TRATILER 


ELECTRICAL 





Awarded Army-Navy “‘E’’ 
excellence of war production. 















for 
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ning. A graduate of Miami University, 
Mr. Black is a member of the Engineer. 
ing Society of Detroit. From 1937 tp 
1942 he was a member of the board and 
secretary-treasurer of the Edison Insti. 
tute at Dearborn, Mich. 


> T. F. Barton, commercial vice-p es). 
dent, General Electric Co., New York 
has been appointed chairman of the 
electrical industry group of the Ney 
York Committee of the National War 
Fund. 


> E. E. Ectiottr has become associated 
with the lighting division in the central 
division of Sylvania Electric Products, 
Inc., as illuminating engineer. He wil] 
be located in Chicago. Mr. Elliott has g 
record of many years in the lighting 
industry. He studied electrical engineer. 
ing at the University of Minnesota, 
After leaving the university he was em. 
ployed for short periods with the Pub. 
lic Service Co. of Northern Illinois and 
Western Electric Co. From 1923-29 he 
was associated with Holabird & Root, 
Chicago architects and engineers, and 
from 1929-34 with Ross & MacDonald, 
architects and engineers, Montreal, 
handling the design of electrical and 
illuminating systems. For the past eight 
years he has been active in the indus. 
trial lighting field in the Chicago area. 


> Cuester J. Lake, induction voltage 
regulator engineer at the Pittsfield, 
Mass., Works of General Electric Co.. 
has been transferred to the electronics 
division at the Schenectady Works. Mr. 
Lake was graduated in electrical engi- 
neering from Stevens Institute, Hobo- 
ken, N. J., and after teaching there for 
two years became a test engineer at 
Schenectady and later at the Lynn 
Works of G. E. About two years ago he 
was transferred to Pittsfield’s load ratio 
engineering section, subsequently at- 
taining his late position. 


P Irving W. CrarK, who has been 
associated since 1934 with the kitchen 
and housing activities at the Westing- 
house Electric Appliance Division in 
Mansfield, Ohio, has been appointed 
manager of the company’s better homes 
department just organized. His head- 
quarters are in Pittsburgh. The im- 
mediate function of the new department 
will be to co-ordinate the company’: 
activities in helping to house war 
workers, though its ultimate objective 
is to develop post-war housing markets 
for the contributions which electricity 
is making toward better living. In line 
with these functions, the better homes 
department will provide a centralized 
advisory and consultation service for 
architects, engineers, builders, prefabri- 
cators and home owners. Since the wat 
started, Mr. Clark has been assisting 


the government in developing war hous- 
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Reflectors are nonmetallic eo: 


a multi-coat polymerized finish. 
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Wing lock permits easy ‘'twist-of- 


: ‘ibe. ene dibes, ‘dcsiblectontih ibd: 
_... with two full-size reflectors ... . 
means fewer assemblies to handle 
on long continuous strip installations. 


the-wrist’’ removal of reflectors. md 


A New Z/GA/7WE/GA7 Luminaire 
For War Production Illumination 


Westinghouse Continuous Strip Fluores- 
cent Lighting can now be installed quickly, 
and economically, to help speed production of 
vital war materials. With this new Double- 
Reflector Luminaire, the only one of its kind 
on the markct today, installation costs are 
considerably reduccd—because you have 
fewer assemblies to handle. 

This luminaire comes to you completely 
assembled, and is the equivalent of two con- 
ventional Fluorescent Units. The hood (or 
chassis) is of one-piece, all steel construc- 
tion. While conforming with General Limi- 
tation Order L-78, it is rigidly built—capable 
of supporting a weight of 125 pounds at any 
point. New sliding hangers permit suspen- 
sion from any part of the hood. 

The moisture-resistant, nonmetallic re- 


PLANTS IN 25 CITIES . 


J) Westin house 


OFFICES EVERYWHERE 


flectors are covered with a multi-coat, poly- 
merized finish which provides a reflection 
factor of 85% or more. And it requires only 

a “twist of the wrist” to remove a reflector 
hes cleaning. The ballast, now externally 
mounted, provides a power factor ranging 
from 92 to 99%. 

Westinghouse Double-Reflector Contin- 
uous Strip Luminaires are available for use 
with four or six 40-watt (or four 100-watt) 
Mazda F Lamps. Any one of 117 Westing- 
house Electric Supply Company Offices or 
Independent Westinghouse Lighting Dis- 
tributors will give you full details regard- 
ing these luminaires and their installation. 
Or you can write Westinghouse Electric 
& Mfg. Company, Edgewater Park, Cleve- 
land, Ohio. 
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THE MODEL 610-B 











*“NO HAND CRANKING—The 500 VOLT 
POTENTIAL is made instantly available 
by simply throwing a front panel toggle 
switch, 

*DIRECT READING—All calibrations print- 
ed in large, easy-to-read type enabling 
exact determination of leakages from 0 
to 200 Megohms. In addition, the Meg- 
ohm scale is also sub-divided into BAD 
(0 to 1 Megohm) DOUBTFUL (1 to 3 
Megohms) GOOD (3 to 200 a toe sec- 
tions. The BAD Section which indicates 














Dept EW, 227 Fulton Street 








KNIGHTS 


Any Type, \ 
Cut or 


Frequency 





The JAMES KNIGHTS 


SANDWICH, 
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METER 


A New 
Battery Operated 


INSULATION 
TESTER!! 


Instantly measures the ex- 
act leakage of all insula- 
tion up to-— 


200 MEGOHMS 


At a test potential of 


500 VOLTS D. C. 


Supplied by a built-in bat- 
tery and vibrator power 


supply 


the danger point is printed in red. 

*3 RANGES: 0 - 20,000 Ohms, 0 - 2 Meg- 
ohms and 0 - 200 Megohms. 

*The instrument is housed in a heavy-duty 
Oak portable cabinet. 

“Panel is of solid bakelite engraved by 
the new “cut-in’’ process which elimi- 
—_ possibility of letters being scratched 
off. 

*Meter movement—a 41” 0 to 200 Micro- 
ampere sensitive meter guarantees ex- 
tremely accurate readings on all ranges. 


SPECIFICATIONS: 


Model 610-B comes housed in a beautiful, hand-rubbed Oak cabinet 
complete with cover, self-contained batteries, test leads and instruc- 


$ .50 
tions. Size 912°’ x 812” x 6”. Shipping weight 16 pounds. Price.... 62 


SUPERIOR INSTRUMENTS COMPANY 
New York 7, New York 






The day is surely coming when 
you will again be able to select 
the equipment you need. As 
specialists in the Quartz Crystal 
field, the engineers of The James 
Knights Company are on the 
constant alert — researching, in- 
venting, designing. You will of 
course want to do business with 
one of the “old timers” in the 
Crystal field. Plan now on using 
James Knights Crystals in the 
years to come. 


PRECISION CUTTERS OF QUARTZ 





for 
COMMUNICATIONS & OPTICAL USES 


Co. 


ILLINOIS 
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ing programs. He has been identified 
with home planning and building fo; 
nearly 25 years, and has been manager 
of the home building department of the 
Westinghouse Company-wide housing 
committee and is a director of the 
Producers Council, Inc., a group of 
building material and equipment many. 
facturers, who are affiliated with the 
American Institute of Architects. 


> Cuartes W. MacLean has been ap. 
pointed manager of the school service 
department of the Westinghouse Elec. 
tric & Manufacturing Co. to succeed 
R. E. Wituiams, who will devote his 
full time to technical and researc!) ae. 
tivities. Mr. MacLean has served as 
an educator in New York State second. 
ary schools for the past 12 years. 


> M. P. Lewis has been appointed 
assistant to the manager, wire and cable 
department, United States Rubber Co,, 
New York. Mr. Lewis was formerly 
assistant manager, wire sales. He jis 
affliated with a number of sections of 
the wire and cable division of the Na- 
tional Electrical Manufacturers Associ- 
ation and is also a member of the ade. 
quate wiring promotion committee of 


> H. H. Weser, formerly commercial 
engineer, has been named sales man. 
ager of the wire and cable department, 
United States Rubber Co., New York, 
N. Y. Mr. Weber is a representative of 
his company in the wire and cable 
division of the National Electrical 
Manufacturers Association and is also 
a member of the codes and standards 
committee and IAEI committee of that 
association. 


> WittiaM J. CasHMAN, well known in 
the electric appliance field, has been 
appointed director of promotion and 
publicity of Landers, Frary & Clark. 
New Britain, Conn. Early in his career 
Mr. Cashman was connected with the 
Bethlehem Steel and Westinghouse 
organizations in their manufacturing 
operations. In 1928 he entered the en: 
ploy of the Associated Gas & Electri 
System, where he obtained a_ broad 
background of specialty selling experi- 
ence. He successively held the posi- 
tions of district sales manager and 
division promotion manager and man- 
ager of public relations. While in the 
electric utility industry he was given 
the Davidson Award for outstanding 
merchandising achievement. In 1934 
he left the Associated system to become 
refrigeration sales manager for Land- 
ers, Frary & Clark. Three years later he 
was made sales manager of the electric 
range division and the following yeat 
was advanced to the position of sales 
promotion manager for the entire line 
of household products manufactured by 
the company. With the advent of World 
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Under sustained earth loads and 


Transite Conduit effectively resists 
weather, smoke and fumes...is vir- 
tually unoffected by corrosive soils... 


MAINTENANCE CHART 


Tr 
Cea 
We GS Ke 08 OS a 

its cost is low and, in service, it is 
much more economical than other 


materials of comparable strength 
and durability. é 


LECTRICAL WORLD e 


>... In addition, both Transite Con- 
duit and Transite Korduct have 
these characteristics ... 


1. Incombustible— Made of asbestos 
and cement, they cannot burn... will 
not contribute to the formation of 
dangerous smoke, fumes or gases. 


2. immune to electrolysis . . .Transite 
Ducts are non-metallic and inorganic 
.. . unaffected by electrolysis. 


3. Smooth bore — Making cable pulls 
easier, both at initial installation and 
after years of service. 

4. Easily installed—Lining up is fast 
and accurate because Transite Ducts 
combine light weight, long lengths, 
simple assembly. 


For details and specifications, write for 
Data Book DS-410. Johns-Manville, 
22 E. 40th St., New York 16, N. Y. 


ree re 


i eA 
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TRANSITE 
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its long lengths (10 feet) mean 
fewer joints, reducing the number 
of spacers required . . . 


TRANSITE KORDUCT— 


for installation in concrete 


TRANSITE CONDUIT— 


for exposed work and instal- 
lation underground without a 


concrete encasement 
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ARM YOURSELF WITH G2/jog 
... NEW WEAPON FROM FAMOUS 
ARSENAL OF FIRE FIGHTERS! 


Fire is an Axis ally. It must be fought, 
on land and at sea, in factories and 
on the road. 


To help you fight fire effectively— 
General Detroit offers you GO/7e¢9, 
a new extinguisher that smothers fire 
in a chilly blanket of carbon dioxide. 
Harmless to materials, G2/feg leaves 
no stain, is especially recommended 
for electrical, oil and gasoline fires. 


Gi/7e9g is made by the same people 
who give you Fire Guard, Alaskan, 
Floafome, and other famous brands. 
This is your assurance both of de- 
pendable manufacture and produc- 
tion in sufficient quantities to meet 
all vital needs. Mail coupon today 
for full details. We will also send 
you free Fire Protection Kit and 
large, lavishly illustrated catalog. 


Fire Protection is Victory Effort! 





THE GENERAL [)ETROIT PORP. 


Former Name The General Fire Truck Corp. 
NEW YORK DETROIT 


West Coast Affiliate: The General Pacific 
Corp., Seattle, Los Angeles, San Francisco. 


Distributors in all principal cities 


CHICAGO 


THE GENERAL DETROIT CORP. 
2218 East Jefferson Ave., Detroit 7, Mich. 


Please rush details on @O/Feg and others 


in your complete line of fire extinguishers 


Tear out this simplified coupon and 
attach to your letterhead. 
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War II he was among the first to advo- 
cate the widespread use of advertising 
as an effective weapon in selling war 
objectives to the American public. As 
manpower became the critical bottle- 
neck in war production, he developed 
the now nationally known “New Britain 
Plan” for mobilizing womanpower. Mr. 
Cashman has just completed the “U 
Plan For V Day,” a program aimed at 
dealer-consumer post-war planning. 


> S. F. Matcotm has been appointed 
advertising manager of Borg-Warner 
International Corp. Mr. Malcolm will 
also retain his present position of sales 
manager. He has been connected with 
Borg-Warner since 1938. 


> A. C. Lamperti has been appointed 
secretary and comptroller of Graybar 
Electric Co., succeeding M. E. WAGNER, 
retired. Mr. Lamperti has been con- 
nected with Graybar for 23 years. In 
1933 he was made assistant secretary 
and in 1940 he was appointed general 
auditor. He held these positions until 
his recent promotion. Mr. Wagner, who 
had been secretary and comptroller 
since 1938, has retired after approxi- 
mately 45 years of service. His activi- 
ties with Graybar had been with the 
accounting end of the business prac- 
| tically since his start with the company. 


| Eric E. BAcKLUND has been appointed 
sales manager of Goulds Pumps, Inc., 
| Seneca Falls, N. Y. Mr. Backlund be- 
|'came affiliated with the company in 
1923. After two years in the plant, he 
joined the export department and until 
1932 traveled extensively in Central and 
| South America. He was then made man- 
| ager of Goulds Philadelphia office and 
| served in that capacity until he returned 
' to the headquarters office in 1935 as 
| assistant sales manager, the position he 
| held until his present appointment. 


|» Joseru B. Grinnewt has joined the 
staff of the Cochrane Steam Specialty 
| Co., Boston, Mass. Mr. Grinnell was 
| formerly associated with the Whitty 
| Manufacturing Co. and has also been 
connected with the electrical staff of 
one of the Jarge Army installations in 
| New England. 

| 
} 


> FE. J. Horton has been appointed as 

assistant to the president of the Robert- 
| shaw Thermostat Co., Youngwood, Pa. 
| Mr. Horton was graduated from Yale 
University, Sheffield Scientific School, 
in mechanical engineering in 1906. 
From 1906 to 1908 he was with the Bull- 
ard Machine Tool Co., Bridgeport, 
Conn. He spent the two following years 
with the Dairy Machinery & Construc- 
tion Co., Shelton, Conn. From 1910 to 
1943 he was with the Ruud Manufactur- 
ing Co., Pittsburgh, Pa., and before 
joining Robertshaw was chief engineer 
| of that company. Mr. Horton has been 
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For All 
Electrical Circuits 





SILVEND FUSES 
(Silver Plated 
Contacts) 
3—600 Amp., 
250 V. or 600 V. 


NON-RENEWABLE 
ENCLOSED FUSES 


1—600 Amp., 
250 V. or 600 V, 


RENEW ABLE 
ENCLOSED FUSES 
3—600 Amp., 
250 V. or 600 V. 


These fuses will protect elec- 
trical equipment continuously cn 
today’s around-the-clock sched- 
ules. They are thoroughly tested 
and accurately rated. These are 
the same fuses General Electric 
uses to protect its own equip- 
ment. They provide reliable over- 
load and shcrt-circuit protection 
for all electrical circuits. 


G-E Silvend fuses with silver- 
plated blades are designed for use 
with apparatus having silver- 
piated fuse contacts. Heating due 
to oxidation does not occur with 
this combination. Apparatus with 
si ver-plated fuse contacts need 
these fuses for best results. 


For further information, see the 
nearest G-E Merchandise Distrib- 
utor or write to Section D1031-9, 
Appliance and Merchandise De- 
partment, General Electric Co., 
Bridgeport, Conn. 
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' STRAIGHT-LINE TAP CHANGER 
WITH SILVER TO SILVER CONTACTS 
TAS Ae IY 
POWER TRANSFORMERS 
UNSURPASSED RELIABILITY 





: 
§ 4 NO HOT SPOTS 


Silver contacts are capable of carrying heavy 
verloads and withstanding short circuits without over- 
eating because of low initial contact resistance. No 
oor contacts can result from oxidation because silver 
xide produces a negligible increase in contact resis- 
vy. [ance. 








ISES 









DURABLE 


Hardness of silver contacts prevents harmful wear, ; 
ABLE Jven under continuous operation such as in a motor 
USES Mnerated tap changer. Silver oxides formed on the 






ELECTROSTATIC 
SHIELDS 







ontact surfaces will not increase the friction. SILVER 


ONTACTS WILL NEVER FREEZE IN POSITION. 





SUPPORTING 
FRAME 







EASY TO OPERATE 


LE The direct connection of the shaft to the gear and 
Uses se of a minimum number of bearings, plus the appli- 
4 ation of low friction silver contacts, result in a very 
bw torque and an “‘easy to operate’ tap changer. 






How it operates 


The insulating shaft carries on its end a steel gear, 
which is hidden from view. This gear engages a 
cadmium plated steel rack. The rack carries two 
self-adjusting and self-aligning steel springs. On 
the end of each spring is mounted a copper jaw 
with silver inlays. The pressure of the spring is 
transmitted to the movable jaws which make 
contact by bearing against silver rivets imbedded 
in stationary copper jaws. The transformer leads 
are bolted on to the stationary jaws. 









SELF-ALIGNING 







p Pennsylvania Tap Changers possess a self-aligning 
d pature which assures a high pressure contact at all 
s mes. This is accomplished by the special steel spring 
- onstruction and straight-line motion of the movable jaw. 








The supporting frame is fabricated of insulating 
material of great mechanical and electrical 
strength. Electrostatic Shields are provided on 
high voltage tap-changers to eliminate corona. 








CORONA ELIMINATED 


In higher voltage tap changers the elimination of 
corona is very important. This is accomplished in 
ennsylvania Tap Changers by electrostatic shields of Tap positions plainly 
bun copper connected to the live parts of the tap- — on ores Seen 
hanger. Discharges due to corona are thus prevented. steel guide plate. Tap 
Changer can be locked 
into any tap position. 
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C LD active in the committee work of the 
| American Gas Association for a number 
LIGHTING | of years. 
| OBITUARY 
THE LIGHT Nathan M. Garland 


Nathan M. Garland, a director of 
the Ohio Brass Co., who, when he re- 
SOURCE OF 
THE FUTURE 










tired in 1928 had completed 25 years 

of sales activity in the New York office 

of that organization, died on October 6 

in the North Country Community Hospi- 

tal, Glen Cove, Long Island, after a 

a short illness. He was 87 years old. Mr. 
The exceptional performance of Cold Garland’s association with the electrical 
Cathode Lighting in industrial and industry began in 1892, when he took 
commercial installations proves con- over the eastern agency of the Emerson 
clusively the advantages of this form Electric Manufacturing Co. In 1897 he 
















of lighting. Cold Cathode Lighting 

provides a continuous-tube source of became general agent for the Manhat- | 
light, designed in form and color har- tan Electric Light Co., and he con- | 
mony to exact production line needs tinued with that utility after it was | 
or to the architectural effect of the merged with others to form the New | 






building. High efficiency; long lamp . ; 
life; exceptional performance; eco- York Edison Co. In 1902 he was ap- 


nomical. 







pointed eastern representative of the | 
Ohio Brass Co. 

Mr. Garland was a member of the 
Edison Pioneers and in the course of 
his career held membership in the | 
A.LE.E., the old National Electric | 
Light Association, New York Electrical | 
Society and the New York Welding 


Society. 
































Industrial Type Cold | ® Sayre M. Ramspect. president of | 
Cathode Lighting Transformer Sayre M. Ramsdell Associates, Inc., ad- 
eed | vertising agency, and former vice- | 
Lighting inwallatioa is ‘the ‘transformer, | President of the Philco Corp.. died on | 
Specify Acme, the transformers Cold | October 4 at his farm at Churchville, | 
. sack Soap, en suntan, Dome | Pa.. after an illness of several months. | 
i haracteristics which provide for maxi- ' . . 
| me performance and efficiency. Write for | He was 45 years old. Mr. Ramsdell was 
Cold Cathode Lighting Bulletin. | born in Camden, N. J.. and was edu- | 
F | cated at the University of Pennsylvania. | 
and for Maximum Performance | In 1919 he became associated with the | 
of Fluorescent Lamps | advertising department of Philco, then | 
known as the Philadelphia Storage Bat- | 
tery Co., and participated in the com- 
pany’s expansion into the fields of radio 
| and television. He became advertising | 
| manager of the storage battery company 
in 1924 and in 1934 was advanced to 
| vice-president of Philco Radio & Tele- | 
| vision Corp. In 1940 he was made a | 
| director of the Philco Corp.. parent | 
company of Phileo Radio & Television. | 
| and in 1941 he became vice-president in | 
| | charge of public relations. Mr. Rams- | 
i | dell left Philco in 1942. as an officer. | 
Leading fixture manufacturers choose Acme I ey . r . 
transformers on a pefformance basis. De- although retaining his directorship. to 
i signed to exactly meet the operating re- | establish his own company. 


——_ of the lamp. Balanced secon- 


i 

| ary voltage. Impregnated coils, compound 

4 filled case, minimizes resonance. Built in 

4 all sizes (permitted by WPB) in single, > Bernarp E. Sunny. a former vice- 
4 

i Bulletin 157. 

i and a pioneer in the telephone industry. 


THE ACME ELECTRIC & MFG. CO. died in Chicago on October 5, at the 

43 Water St., Cuba, N. Y. age of 87. Mr. Sunny was born in 
Brooklyn, N. Y. After: an association 
with the Atlantic & Pacific Telegraph 
Co. he became superintendent of the 
Bell Telephone Co. in Chicago, a posi- 





| 
two, three and four lamp types. Weite for president of the General Electric Co. f 
| 
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Every branch of the Armed Services uses the telephone. No.7 of a series, Air Forces. 


; 


Over the interphone comes the bombardier’s voice, “Bombs away!” Some 
day, some pilot will hear these words as the war's last bomb goes down. He 
will bring his crew home to their happiest landing—in a world where all men 
may look to the skies, not in fear of death, but in thankfulness for freedom. 


Won’t you help him? 

This pilot is one of millions of 

men in the armed forces who need & 
equipment that only your dollars ’ WN Ve 7 EJecfric 

can buy. Not just a few dollars (‘Key CS 

now and then—but regularly — 

evry deller 508 cin pessitly invest | IN PEACE...SOURCE OF SUPPLY FOR THE BELL SYSTEM. 
in War Bonds from now till Victory! oe \. IN WAR...ARSENAL OF COMMUNICATIONS EQUIPMENT. 
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‘When you need ANY 
Power Connector— 


—see the COMPLETE line’’ 


Probably the exact Power Con- 
nector you want is shown in the 
Penn-Union Catalog. 

You will find Tee, Stud and End 
Connectors, Bus Supports, Termi- 
nals, Elbow and Cross Connectors, 
Couplers and Reducers — 

—each in a wide range of sizes, 
up to the largest. Here are a few 
of the many types: 





Also the most complete line of 
Cable Taps, Straight and Parallel 
Connectors, Lugs, Grounding 
Clamps — every good type. 
Leading utilities, industrials, 


electrical manufacturers and con- *%j 


tractors have found that “Penn- 
Union” on a fitting is their best 
fuar-ntee of Dependability. Write 
for Catalog. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE,PA. Sold by Leading Jobbers 





Conductor Fittings 
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tion he held for several years, later be- 
coming president of the Chicago Arc 
Light & Power Co. In 1888 he was ap- 
pointed western manager of the Thom- 
son-Houston Electric Co., forerunner of 
General Electric, and in 1892 he was 
elected a vice-president and western 
manager of the latter company. Mr. 
Sunny returned to the telephone field 
in 1906 and became president of the 
Chicago Telephone Co. (now the Illinois 
Bell Telephone Co.). He continued as 
president until 1922, when he was 
elected chairman of the board. For 
several years he was a vice-president 
of the American Telephone & Telegraph 
Co. 


> Cuartes L. Boyce, former chief engi- 
neer of the power plant department at 
the Pittsfield, Mass., Works of Gen- 
eral Electric, died in that city on Sep- 
tember 27. He joined the forces of the 
former Stanley company prior to its 
acquisition by G.E., and was appointed 
head of power production in 1895, be- 
ing retired in 1928. 


> W.C. Bean, for more than 34 years 
associated with the Shawinigan Water 
& Power Co., Montreal, Que., died on 
September 26, in his sixty-sixth year. 
Mr. Bean entered the employ of the 
company in 1909 as superintendent of 
the Continental Heat & Light Co. at 
Thetford Mines. He remained there un- 
til 1924, when he was transferred to 
Shawinigan Falls as superintendent of 
transmission lines, the position he held 
at the time of his death. 


> Georce T. Lapp, president and gen- 
eral manager of the United Engineering 
& Foundry Co. since 1928, and a lead- 
ing industrialist of Pittsburgh, Pa., died 
in that city on October 3, at the age of 
72. Mr. Ladd was also chairman of the 
board of the Pittsburgh Testing Labor- 
atory and president and treasurer of 
the Ladd Equipment Co., Pittsburgh. 
After having served as a consulting en- 
gineer and a designer of boilers and 
engines for several firms, he founded 
his own engineering company in Pitts- 
burgh in 1910. From 1925-28 he was 
president of the Ladd Water Tube 
Boiler Co. in Pittsburgh and when in 
1928 that company was acquired by a 
predecessor of the Combustion Engin- 
eering Co. of New York Mr. Ladd was 
made a director of the acquiring com- 
pany. He was a director of the Combus- 
tion Engineering Co. at the time of his 
death. As an engineer Mr. Ladd made 
important contributions in the appli- 
cation of high-pressure steam-generat- 
ing units to the requirements of modern 
power plants. He was a fellow of the 
American Society of Mechanical En- 
gineers and a former president of the 
Engineering Society of Western Penn- 
sylvania. 
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| volumes, for 10 days’ examination. If 1 find the 









Every phase of 
electrical maintenance 
and repair work 

covered in this library 








5 volumes of practical 
how-to-do-it informatin 


Ev man concerned with the care and 
oaala of electrical machinery should have 
these practical books, with their helpful 
tables, diugrams, data, methods and kinks 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in. 
formation—the kind you have to have whe 
anything goes wrong. Liberal use has bees 
made of practical data and practice in re 
pair shops so as to combine the good fea 
tures of a library of methods with bund. 
book information covering these methods 


and Repair Library 
2042 pages, 1721 illustrations and diagrams 


These books show you how to 
—install all types of motor and generator 
sits; 

—igente breaks in armature windings and 
do a workmanlike job of rewinding; 

—know just what is wrong with an elec- 
trical machine and take oor of in- 
stallation and maintenance work; 

—make accurate tests of switchbuards and 
apparatus and correctly balance the 
power with the load; 

—handle every sort of wiring job; 

—show competence, whether it be in the 
use of a Stillson wrench of a Wheatstone 









































bridge. 


Includes trouble-shooting book 


Now, in addition to four well-known practica) boots 
on all details of testing, connecting, rewinding, in 
stalling and maintaining electrical machinery, th 
Library includes Stafford’s Troubles of Blectricd 
Equipment, a handy book giving helpful maintenane 
ae mation, special trouble shouting charts, explant 
tions of symptoms and causes of machinery troubles, 
specitic remedies, etc. This revised library gives ya 
the ability to handle bigger jobs with surety ¢ 
results. ‘ bs 

10 days’ examination 


Easy monthly payments 


We want you to examine this Library for 10 days. I 
you don’t want them at the end of that time, therei 
no obligstion to keep them. On the other hand if ya 
decide you want the help these bouks can give, start th 
small monthis payments then, and in a short time 
books are yours, right while you have been using tha 
Sen 


d the coupon today. 





EXAMINATION COUPON 


MeGraw-Hill Book Co., Ine.. 
330 W. 42nd St., New York 18, N. Y¥. 
Send me Electrical Maintenance and Repair Library, | 


satisfactory, I will send you $1.00 in 10 days, and ae 


a month until $15.00 bas been paid. Otherwise I 
return the books postpaid. 


Geir GO GibR ence vcr ccddnrccccdiveconecocddenctss , 


Wise OF NRE eo io vc ctsvccccvevcecndeseseesucecess 
Position ee ets Rheetheieumens W. 10-16-4 
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For Macallen Mica there is no substitute. No other insu- 


erator lating material serves as well, as safely, as permanently. In 


lee: planning for post-war production — for the wonders of 


of in- 


is and 


» the f ey electronics to serve the world of peace as they now serve 


in the 


astene R . the needs of war — Mica makes many things possible. 


ook 


When you think of MICA think of MACALLEN. 


50th Anniversary book— Macallen and Mica— yours for the asking. 
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Proctor Launches 
“Tel-Another” Plan 


Proctor Electric Co., Philadelphia, 
manufacturer of Proctor irons and toast- 
ers, has just taken the wraps off a new 
campaign designed for the benefit of 
electrical appliance retailers operating 
under wartime limitations. Details of 
the plan were revealed by Roscoe E. 
Imhoff, vice-president. 

Proctor was ‘so impressed with the 
inventiveness of retailers handicapped 
by wartime restrictions in working out 
ways and means to maintain their busi- 
ness, it felt the need for a medium pro- 
viding for the interchange of these prac- 
tical ideas. Upshot was the “Tel-An- 
other” campaign—an idea or plan 
others can use which a retailer has tried 
in his own business and found to be 
workable. The idea may relate to sales, 





ANUFACTURING-MARKETS 


service or any other function of the 
electrical appliance business. 
Tel-Another, the copy clearly states, 
may be submitted on a penny postcard 
for convenience. For every Tel-Another 
published Proctor awards the contribu- 
tor a $25.00 war bond. Plans for ag- 
gressively promoting the plan, with ac- 
cent on local benefits to the winning 
contributor, have been completed. 


Union Metal Purchases 
Superior Switchboard 


Union Metal Manufacturing Co., 
Canton, Ohio, has purchased the con- 
trolling stock of the Superior Switch- 
board & Devices Co., Canton. 

Officers of the newly purchased com- 
pany are: President, C. A. Orr, who is 
also president of the Union Metal Manu- 
facturing Co.; secretary, C. A. Streb, 





IT’S AN ILG WIND—As part of a recent war bond show in®*Chicago, a realistic exhibition 

of parachute jumping called for considerable air velocity to snap out the folds of a 

24-foot parachute. Ilg Electric Ventilating Co. engineers solved the problem with five 

30-inch axial-flow fans, 1.750 rpm., discharging vertically. Demonstration was by Arthur 
Starnes, who made a 31,000-foot leap in June, 1942 
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also secretary of Union Metal; treas. 
urer and general manager, V. J. La. 
jeunesse, formerly manager of lighting 
sales for Union Metal. Also on the 
executive staff are A. G. Reynolds, as. 
sistant secretary and vice-president jp 
charge of engineering, and T. R. Davies, 
vice-president in charge of sales. Rich. 
ard W. Grace, formerly president and 
treasurer of the Switchboard company, 
has resigned. 


Westinghouse Output 
Reaches New High 


Although $141,000,000 of war cop. 
tracts held by the Westinghouse Elee. 
tric & Manufacturing Co. were canceled 
by the government during the first eight 
months of this year, production contin. 
ues at a high rate and backlogs of 
unfinished orders exceed $900,000,000, 
A. W. Robertson, chairman, reported to 
the board of directors recently. 

Mr. Robertson stated that in August 
alone orders received by the company 
amounted to $89,000,000. Production 
and employment both reached new ree. 
ords for the third consecutive month 
in August. Shipments in that month 
were more than $67,000,000 gross value, 
compared with a previous high of $65. 
000,000 in July, and employment rose 
1.200 to 106,200. 


More Plants Receive 
Army-Navy “E” Award 


Outstanding performance on war con- 
tracts has won the Army-Navy produc. 
tion award for additional industrial 
plants. Among the awards recently an- 
nounced are the following: Line Mate- 
rial Co.. transformer division, Zane« 
ville, Ohio; Corning Glass Work: 
Wellsboro plant, Wellsboro, Pa., ani 
Duncan Electric Manufacturing Co. 
plants Nos. 1 and 2, Lafayette, Ind. 

Those cited for the second time in 
cluded Wagner Electric Corp., 
Louis; Solar Manufacturing Corp., wit) 
plants in Bayonne and West New York. 
N. J.: General Electric Bridgeport 
plant; Philco Corp., Philadelphia, an¢ 
Edwards & Co., renewal of both the 
Atmy-Navy “E” and the Maritime “M.” 


Eureka War Output 
Tripled, Says Burriti 


An increase of more than 330 per 
cent in war production was reported 
for the Eureka Vacuum Cleaner ( 
for the year ended July 31, H. W. Bur 
ritt, president, has announced, an 
schedules for the next twelve month 
call for a continued increase. 

While the company is concentrating 


WORLD @ October 16, 194: 









































bNLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 
, Le I ee me anes oo S ‘ notes — 
shting } 
n the 
Is, as. 
nt in 
ja vies, 
Rich. 
t and 
pany, 


Jigh 
r Con. 

Elec. 
nceled 
L eight 
ontin- 
gs of 
10,000, 
ted to 


Lugust 
m pany 
uction 
Ww rec: 
month 
month 
value, 
f $65. 
it rose 


Ammunition caught 1l-week-earlier convoy 


Special Lights Saved 81 Day Delay 





yard Getting Powder Plant Into Production WESCO SPEEDS WAR PRODUCTION 
=e * A synthetic rubber plant received 
"a The big new powder plant was almost ready to start making needed material from Wesco in 3 

roduc: da din 

»du : . ; ys—avoiding a six to ten weeks 
inatviel explosives when a vital detail brought operations to an abrupt delay. ie 
tly an- halt. Production could not begin without floodlights with spe- * Transformers for a water pumping Ea | 
Mate- cial ring bases, essential to inspection inside the huge boiling dro Berke «corte ne | 
Zanes tubs. The best quoted delivery for the floodlights was 12 to 14 camp in the desert—in less than | 
Works weeks—a paralyzing quarter-year delay in getting ammuni- 24 hours! Hy | 
. a tion to the fighting lines. . « . | 
Ind Wesco was consulted and quickly contacted a small manu- WESCO SERVES BUSINESS 
a facturer. The ‘“floods’’ were produced and delivered within © Dy nieabins of pats ol dh erder 
de, so 10 days, averting nearly 13 weeks’ stoppage and putting pro- in one shipment. 
»., W ay 5 aa 37 ; 
“York. duction back on schedule. The finished ammunition was ” ee informative and tech- 
igepor{[™ actually on the docks 11 weeks earlier. © Bir dlintins sratuct delivery of slec- | | 
gat trical items from local stocks. = 


o Wesco’s many contacts and sources of supply permit emer- 
Se gency assembling and delivery of materials; and this time- 
of saving on the home front means life-saving on the battle front. 
The Wesco services which speed war production today will 

prove invaluable to your peacetime business—after Victory. 
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Proctor Launches 
“Tel-Another” Plan 


Proctor Electric Co., Philadelphia, 
manufacturer of Proctor irons and toast- 
ers, has just taken the wraps off a néw 
campaign designed for the benefit of 
electrical appliance retailers operating 
under wartime limitations. Details of 
the plan were revealed by Roscoe E. 
Imhoff, vice-president. 

Proctor was ‘so impressed with the 
inventiveness of retailers handicapped 
by wartime restrictions in working out 
ways and means to maintain their busi- 
ness, it felt the need for a medium pro- 
viding for the interchange of these prac- 
tical ideas. Upshot was the “Tel-An- 
other” campaign—an idea or plan 
others can use which a retailer has tried 
in his own business and found to be 
workable. The idea may relate to sales, 





ANUFACTURING-MARKETS 


service or any other function of the 
electrical appliance business. 
Tel-Another, the copy clearly states, 
may be submitted on a penny postcard 
for convenience. For every Tel-Another 
published Proctor awards the contribu- 
tor a $25.00 war bond. Plans for ag- 
gressively promoting the plan, with ac- 
cent on local benefits to the winning 
contributor, have been completed. 


Union Metal Purchases 
Superior Switchboard 


Union Metal Manufacturing Co., 
Canton, Ohio, has purchased the con- 
trolling stock of the Superior Switch- 
board & Devices Co., Canton. 

Officers of the newly purchased com- 
pany are: President, C. A. Orr, who is 
also president of the Union Metal Manu- 
facturing Co.; secretary, C. A. Streb, 
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IT’S AN ILG WIND—As part of a recent war bond show in®Chicago, a realistic exhibition 

of parachute jumping called for considerable air velocity to snap out the folds of a 

24-foot parachute. Ilg Electric Ventilating Co. engineers solved the problem with five 

30-inch axial-flow fans, 1,750 rpm., discharging vertically. Demonstration was by Arthur 
Starnes, who made a 31,000-foot leap in June, 1942 
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also secretary of Union Metal; treas. 
urer and general manager, V. J. |. 
jeunesse, formerly manager of lighting 
sales for Union Metal. Also on the 
executive staff are A. G. Reynolds, as. 
sistant secretary and vice-president jp 
charge of engineering, and T. R. Davies, 
vice-president in charge of sales. Rich. 
ard W. Grace, formerly president and 
treasurer of the Switchboard company, 
has resigned. 


Westinghouse Output 
Reaches New High 


Although $141,000,000 of war con. 
tracts held by the Westinghouse Elec. 
tric & Manufacturing Co. were canceled 
by the government during the first eight 
months of this year, production contin. 
ues at a high rate and backlogs of 
unfinished orders exceed $900,000,000, 
A. W. Robertson, chairman, reported to 
the board of directors recently. 

Mr. Robertson stated that in August 
alone orders received by the company 
amounted to $89,000,000. Production 
and employment both reached new rec. 
ords for the third consecutive month 
in August. Shipments in that month 
were more than $67,000,000 gross value, 
compared with a previous high of $65,- 
000,000 in July, and employment rose 
1,200 to 106,200. 


More Plants Receive 
Army-Navy “E” Award 


Outstanding performance on war con- 
tracts has won the Army-Navy produc- 
tion award for additional industrial 
plants. Among the awards recently an- 
nounced are the following: Line Mate- 
rial Co., transformer division, Zanes- 
ville, Ohio; Corning Glass Works. 
Wellsboro plant, Wellsboro, Pa., and 
Duncan Electric Manufacturing Co., 
plants Nos. 1 and 2, Lafayette, Ind. 

Those cited for the second time in- 
cluded Wagner Electric Corp., St. 
Louis; Solar Manufacturing Corp., with 
plants in Bayonne and West New York, 
N. J.: General Electric Bridgeport 
plant; Philco Corp., Philadelphia, and 
Edwards & Co., renewal of both the 
Atmy-Navy “E” and the Maritime “M.” 


Eureka War Output 
Tripled, Says Burritt 


An increase of more than 330 per- 
cent in war production was reported 
for the Eureka Vacuum Cleaner Co. 
for the year ended July 31, H. W. Bur 
ritt, president, has announced, and 
schedules for the next twelve months 
call for a continued increase. 

While the company is concentrating 
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ONLY AN ELECTRICAL WHOLESALER COULD THUS SPEED WAR PRODUCTION 


Ammunition caught 1l-week-earlier convoy 


Special Lights Saved 81 Day Delay 


Getting Powder Plant Into Production WESCO SPEEDS WAR PRODUCTION 


* A synthetic rubber plant received 
The big new powder plant was almost ready to start making a ee as ne e 
explosives when a vital detail brought operations to an abrupt a io er 
halt. Production could not begin without floodlights with spe- 
cial ring bases, essential to inspection inside the huge boiling 
tubs. The best quoted delivery for the floodlights was 12 to 14 
weeks—a paralyzing quarter-year delay in getting ammuni- 
tion to the fighting lines. + ° ° 


Wesco was consulted and quickly contacted a small manu- 
facturer. The ‘floods’’ were produced and delivered within 
10 days, averting nearly 13 weeks’ stoppage and putting pro- 
duction back on schedule. The finished ammunition was 
actually on the docks 11 weeks earlier. 


* Transformers for a water pumping 
system were located by Wesco, and 
rushed 740 miles to a parched army 
camp in the desert—in less than 
24 hours! 


WESCO SERVES BUSINESS 


* By assembling all parts of an order 
in one shipment. 

* By furnishing informative and tech- 
nical data. 

* By offering prompt delivery of elec- 
trical items from local stocks. 


Wesco’s many contacts and sources of supply permit emer- 
gency assembling and delivery of materials; and this time- 
saving on the home front means life-saving on the battle front. 
The Wesco services which speed war production today will 
prove invaluable to your peacetime business—after Victory. 


Westinghouse Electric Supply Co. 


150 VARICK STREET ..NEW YORK (13), N. 


80 BRANCHES 


DISTRIBUTING ORGANIZATION WITH 










October 16, 1943 








(1423) 141 

























ig 





LTT 





: WAE 
Mc GRAW-HILL 


DIRECT MAIL LIST SERVICE 





MAILING LISTS 


THAT WORK See 


McGraw-Hill Industrial Mailing Lists are a direct 
route to today’s purchase-controlling executives 
and technicians in practically every major in- 
dustry. 

These names are of particular value now when 
most manufacturers are experiencing constantly 
increasing difficulty in maintaining their own 
lists. 


Probably no other organization is as well equip- 
ped as McGraw-Hill to solve the complicated 
problem of list maintenance during this period 
of unparalleled changes in industrial personnel. 
These lists are compiled from exclusive sources, 
based on hundreds of thousands of mail ques- 
tionnaires and the reports of a nation-wide field 
staff, and are maintained on a twenty-four hour 
basis. 

Investigate their tremendous possibilities in re- 
lation to your own product or service. Your spe- 
cifications are our guide in recommending the 
particular McGraw-Hill lists that best cover your 
market. When planning your industrial adver- 
tising and sales promotional activities. ask for 
more facts or, better still, write today. No obliga- 
tion, of course. 


McGraw-Hill Publishing Co., Inc. 


DIRECT MAIL DIVISION 
330 West 42nd Street New York, 18, N. Y. 
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on all-out war work, Mr. Burritt said 
that detailed plans have been complete 
for the same quick conversion t., thy 
output of vacuum cleaners and othe 
consumer goods, as soon as govern men) 
regulations permit, as was accomp) she 
in conversion to war goods. 


Phelps Dodge to Open 
Large Extrusion Pla; 


Phelps Dodge Copper Products Cor, 
will shortly equip and operate fur thy 
Defense Plant Corporation a lar: ¢. 
trusion plant for the production 
aluminum and magnesium tube 
shapes and rods. 

To assist in getting this plant iny 
production at the earliest possible date 
the Pullman Standard Car Manuf 
turing Co. has agreed to sell to th 
DPC one of its largest buildings anj 
a large tract of land at its Hammon 
Ind., plant, and to this building 
large addition will be made. The buil 
ing, when completed, will have abo, 
12 acres under roof. 

The Hammond plant will mark th 
first large scale extension of the Phelp 
Dodge fabricating activities with metal 
other than copper and copper alloy 


Issues Home Lighting 
Conservation Bookle 


“How Can I Avoid Wasting Light, 
a new wartime lighting booklet whi 
provides housewives with facts aboy 
the Electric Conservation Program an 
how it affects the home, has been prs 
pared by the Westinghouse Lamp D 
vision and reviewed by the War Pn 
duction Board. 

This illustrated booklet explains 
the housewives of the country how the 
may do their part toward making a sw 
cess of the national conservation p 
gram and at the same time keep thej 
homes cheerful and adequately lighte 
Priced at one cent each, the bookla 
may be secured through any Westing 
house Lamp Division sales office. 
from the Advertising Department, Wee 
inghouse Lamp Division, Bloomfel 
Paige 


Wartime Lighting Course 


A four-day “Wartime  Lightis 
Course” for service men and engine 
is scheduled for General Electric Ins 
tute, Nela Park, October 25 to 2m f 
inclusive. It takes the place of cours@gy 
in commercial and industrial] lightia 
fundamentals and the “advanced” lig! 
ing courses given at this time in ot) 
years. Material offered will be limit 
to subjects that are timely in the ® 
tional emergency. 
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Here’s how you—yes, YOU—can carry out a 
nashing “pincer movement” against the Axis. Swing 
on one flank with increased production of war goods! 
ive in on the other with redoubled purchases of 
ar Bonds through your Pay-Roll Savings Plan! 


You're an officer in both of these drives. Your per- 
nal leadership is equally vital to both. But have you 
lowed the progress of your Pay-Roll Savings Plan 
closely as you have your production? 
Do you know about the new Treasury Department 
potas for the current Pay-Roll Allotment Drive? 
otas running about 50% above the former figures? You 
e, these new quotas are based on the fact that the 
med forces need more money than ever to win the 
nr, while the average worker has more money than 
et before to spend. Particularly so, on a family in- 
1e basis—since in so many families several members 
» working, now. 
Remember, the bond charts of today are the sales 
ves of tomorrow! Not only will these War Bonds 
plement our victory —they'll guard against inflation, 
1 theyll furnish billions of dollars of purchasing 
wer to help American business re-establish itself in 
> markets of peace. 
So get this new family income plan working at once. 
ur local War Finance Committee will give you all 
- details of the new plan. Act today! 


This advertisement prepared under the auspices of the Wer 
Advertising Council and the U. S. Treasury Department. 


KLET’S KEEP ON Backing the Attack! 


is Space is a Contribution to America’s All-Out War Effort by 
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An Important Source Book 
on 
Power System Performance 


CIRCUIT 
ANALYSIS 
OF A-C 
POWER 
SYSTEMS 


by 
Edith Clarke 







Because ‘‘Clarke’’ 
contains much orig- 
inal practical mate- 
rial to be found in 
no other book—elec- 
trical engineers and 
consulting engineers 
will find this volume 
a first-class tool. 
Here you will find 
a simple but com- 
plete explanation of 
the methods of sym- 
metrical and related 
components together 
with methods of 
solving unbalanced 
power system prob- 
lems by means of 
components. It in- 
cludes instructions for the construction 
and use of equivalent circuits with ex- 
amples for use in analytic calculations 
and with A-C or D-C calculating tables. 


For the first time in a book—a full de- 
scription of alpha, beta, and zero com- 
ponents is given for the simple solu- 
tion of difficult power system problems. 
Original charts and tables eliminate in- 
volved calculations when solving prob- 
lems employing symmetrical or related 
components. 


Data all Pre-Tested 


The formulas, methods, solutions, and 
charts have all been pretested and used 
' successfully by General Electric engi- 
neers. ‘“Clarke’’ is a unique reference 
book--the key to the simple solution 
of unbalanced power system problems— 
the key to a clear understanding of the 
methods of symmetrical and related com- 
ponents. 


540 pages $6.00 


eseeessQN APPROVAL COUPON «=== 


JOHN WILEY & SONS, Inc. 

440 Fourth Avenue, New York 16, N. Y. 

Please send me a copy of Clarke’s CIRCUIT 
ANALYSIS OF A-C POWER SYSTEMS on ten 
days approval. At the end of that time, if I 
decide to keep the book, I will remit $6.00 plus 
postage; otherwise I will return the book postpaid. 
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Field Reports on Business 


The electrical market is well stabilized, reports from various sections o/ the 
country indicate. Small motors and control apparatus are selling well ang 
special lines of electrical equipment are in strong demand. Construction jy 
Army areas is calling for wiring supplies for light and power. 


NEW YORK 


Sales of durable goods stores dropped 
from a peak of $15,600,000,000 in 1941 to 
$10,000,000,000 last year, according to new 
data developed by the Department of Com- 
merce. Sales of durable goods stores in 
1941 constituted 28 percent of the sales of 
all retail stores, the department said, but 
in 1942 their proportion of the total 
retail sales dropped to 17 percent. Hard- 
est hit in the diminishing civilian 
economy were motor vehicle dealers; next 
hardest hit were household appliance and 
radio stores. The fact that the sales vol- 
ume of the latter declined by only 14 per- 
cent from 1941 to 1942, despite the fact 
that production on most of the lines had 
stopped, indicates that a large proportion 
of sales was. made from inventory. Sales 
of appliances and radios were down one- 
third in the first half of this year, compared 
with the same period last year. 

Department store sales, another indicator 
of civilian economy, declined for the week 
ended October 2 by 5 percent, compared 
with the corresponding week a year ago, 
according to the Federal Reserve Board. 
For the latest four-week period sales showed 
a gain of 5 percent. 

Civil engineering construction volume 
for the week totaled $37,784,000, 26 percent 
below the previous week and 73 percent 
lower than the same week in 1942. accord- 
ing to Engineering News-Record. The cur- 
rent week’s construction volume brings the 
1943 total to $2,526,157,000, which, on a 
weekly average basis is 68 percent below 
the $7,975,782,000 for the 4l-week period 
in 1942. 


NEW ENGLAND 


The electrical market remains fairly 
well stabilized, with small motors and con- 
trol apparatus selling well, special lines 
of electrical equipment in strong demand, 
negotiations going on for engineering and 
architectural services at various military 
areas in this district, and new allocations 
of DPC funds for additional equipment 
in plants engaged in war production. Syl- 
vania Electric Products has received $370,- 
000 to be used in one of its Massachusetts 
plants for additional equipment, making 
nearly $1,000,000 allocated to date. Genera! 
Insulated Wire Works, Providence, R. L., 
will expend $25,000 for additional facilities 
under approval of the DPC, and more than 
$200,000 in temporary buildings will soon 
be under construction in army areas here 
calling for wiring supplies for light and 
power. 

A testing and distribution center will 
be established by the Pratt Whitney Air- 
craft Corp. in Hartford, Conn., occupancy 
of a warehouse to require renovation and 
new fixtures, Alterations to heating plants 
in institutions and at military bases are 
going on with a view to obtain maximum 
efficiency of heat and power during the 
coming winter. Gilbane Building Co., 
Providence, R. I., has been awarded a con- 
tract to change the heating system at a 
naval base at a cost of $101,531 and alter- 
ations to the boiler plant at the Squan- 
tum, Mass., naval air station will be under- 
taken by Olgehorn Co., Boston, at a cost 
of approximately $20,000. 

Applications for electrical supplies for 
repair and changes in residences are be- 
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ing received by the local priorities hogy; 
in increasing numbers. Emergency calls » 
receiving prompt attention here. No 

quests for holiday illumination of any ty, 
are being given consideration. : 


PACIFIC COAST 


New government construction inclyd 
$1,000,000 for Alameda naval station a, 
an additional generating unit for 4j 
Ariz.; a 750-bed Merchant Marine }y 
ital in Los Angeles area, a 512-bed ary 
pospital in Salt Lake City, a King Coun 
Wash., installation, exceeding $1.00, 
and $1,525,000 for the Navy’s Camp Px 
dleton near San Diego. 

Prospective orders include three 2 
kva. transformers and fifteen 37!4 to : 
kva. transformers for Los Angeles. Soy 
ern California Edison plans to construct 
$500,000 outflow flume, perhaps of concre 
from its Terminal Island power plant. 

New housing covers 160 apartment bul 
ings, costing $5,500,000, for Salt Lake Cir 
240 family units, costing $650,000, § 
Cheyenne; 298 privately financed dwellin 
costing $900,000, for Los Angeles, and | 
homes, averaging $5,500 each, also p 
vately financed, for Spokane. San Die 
has urgently requested 17,000 new dwe 
ings, of which about half are to ho 
Navy personnel. 

Imperial Irrigation District has 
proved $6,000,000 bond issue, of whi 
$4,900,000 will purchase existing systg 
and $75,000 will cover survey and desi 
of a new plant on All-American Canal. 

New industrial developments inclugm Bef 
the $600,000 Cutter Laboratory for piler 
icillin at Berkeley, $650,000 additions @ find 
Boeing plant, a $9,000,000 high octane font 
finery for Union Oil, and a 200 
molybdenum mill. ~~ 

y 


CHICAGO prat 


Activity in retail sales in the Seven 4PP 
Federal Reserve District during the weqmeanit 
ended October 2 declined for the secomiiflt’s « 
consecutive week, according to the Fedeqiiirj 
Reserve Bank, Chicago. Drop was proba ym» 
due, in the view of some observers, to 4. I 
untary curbs on promotional sales appli’ 
by store managers. For the seventh dist 
as a whole sales for the week were of , 
percent from the corresponding 1942 weqgpratio 

The week was also marked by a slig 
decline of 16 percent in the number of ' 
contracts awarded to Chicago firms. Tal ~~ 
however, is believed to be tempora pf 
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During the week ended October 7, 78 | 
Chicago firms received 97 war orders 
ued at $4,813,000, according to the Chi 
Association of Commerce. Continental Eh 
tric Construction Co., Chicago, recei 
a $30.000 contract from the War Dep 
ment for installation of a watch rep 
ing and fire alarm system at an installat 
in Ohio. Associated Research, Inc. 
ceived a $1,000 Navy order for ten mego 
ers during the week. 

Smaller war plants in the Chicago 
gion are being notably assisted by { 
Smaller War Plants Corporation in 
taining war orders. From August 2) 
September 18 SWPC helped in obtain 
156 contracts totaling $19,600,000 for ' 
cago area firms located in Illinois, Mi, of 
Indiana, Michigan and Wisconsin, |! 
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oad PEXIOR Protective Coating adds 3 Easy Steps In APEXIORIZING 
- pifmears Of active service to any boiler Old Metal Against Wear. Corrosion 
<ysiqamat can pass inspection and a hydro- a : A Few APEXIOR Customers 
| desiglatic test. (1) Inspect and give boiler hydrostatic Over 80% of all orders for 
anal. i ne test. (2) Clean to bare metal. (3) Apply APEXIOR t ord 
inclys Before you condemn that “worn-out APEXIOR with a brush, by hand or are repeat orders 
or pqmpiler — practically irreplaceable today power-coater = aie i ; 
ions @# find out whether APEXIOR can keep ; War Shipping Administration 
tane Hon the line for years’ more useful life. You'll find APEXIOR (1) provides a Defense Plant Corporation 
200-1 Hundreds of prominent power users tough, impervious barrier against boiler Standard Oil Co. of New Jersey 
ae inte * 8 . water, (2) prevents corrosion for as long | 
pt their “‘veterans”’ in service at J ofen I b. Republic Steel Co aie 
pratings during the present emergency a8 2 60 5 years, 200 © _— tte “4 > aaa P , | | 
Sever applying APEXIOR after testing and __ Te2€ walls, (3) prevents direct bonding of Owens-Illinois Can Co. | | 
re wegmeaning. dirt and scale, being thus easy to renew Se ar | 
; after quick cleaning with a wire brush. a ee 
secommlt's available — we have enlarged our Sosd Mnese Co 
Fedetiiilities to meet the metal shortage. It’s Before condemning any boiler, fest i : “ ] 
rob ommended by boiler iasurance compa- and APEXIORIZE. It’s the quick, low- Philadelphia Electric Co. 
spol s. It’s economical — let us quote you cost mechanical way to add years of Chicago Great Western Ry. Co. 
diirqaeres- And, above all, st keeps those war- extra life to boilers in war service. Write Virginia El c&P Cc 
re oftgpential veterans on the line —for the for free bulletins 1290 (General), 1305 — — 
2 wegmration! (Marine) with complete data. 
° /] s 7 4 
A Peacelime Plus « * * 4 Wartime Must 
RECOMMENDED BY ALL U. S. AND CANADIAN BOILER INSURANCE COMPANIES 
| ‘THE DAMPNEY COMPANY OF AMERICA _! 
| Hyde Park, Mass. 
LE D | yy P N E bf C 0 | a: N bf | Please send me free Bulletin 1290 (industriak) ..... 
t . 4 « ! | 
| PTS Se : © Naina ie ye er epee ae eee ; 
LL eA ILLE| a 
€: AT 56 th ge To ar at HE vinta 
STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS f i 
MM i i is “is rece 
aS TS TR ERSTE ER ARSED ORR Os RR: IT { | 
8, I in Office: HYDE PARK + BOSTON - MASS. «+ Branch Offices: ATLANTA + CHICAGO - NEW YORK - DETROIT - PHILADELPHIA | 
z gineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, «San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, | i 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P.Q., Havana, Cuba, Manila, P.1., Honolulu, T. H., i 
Marine Dept., 114 Liberty Street, New York, N. Y. 
19 
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SPEED 


CONSTRUCTION 
and EXPANSION 
of PLANT FACILITIES 





RELIABLE CABLE GRIPS 


For Pulling in 
Wires and Cable 





These grips can 
be installed 
quickly and pull 
cables depend- 
ably. They do not let go halfway 
through a duct because the wires 
pull with evenly distributed load. 
Eight different styles — all sup- 
plied in a full range of sizes. 
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Sales Opportunities 


Oun1o—Firestone Tire & Rubber Co., 
Akron, will carry out expansion in a plant 
for production for government, with instal- 
lation of machinery and electrical equip- 
ment for increased capacity. Cost esti- 
mated about $370,000, with financing by 
Defense Plant Corp. Proposed to begin 
work at once. 


TeNNEssEE—Nashville, Chattanooga & 
St. Louis Railway, Nashville, plans installa- 
tion of new electric signal and control 
system on line from Glencliff to Chat- 
tanooga, including control tower and other 
facilities. Cost reported over $400,000. 


Cattrornta—Lockheed Aircraft Corp., 
1705 Victory Pl., Burbank, has contracted 
with government for expansion in plant 
comprising additional one and multi-story 
buildings, with machinery and electrical 
equipment. Cost estimated about $5,000,000, 
with financing by Defense Plant Corp. Pro- 
posed to begin work soon. 


New Mexico—War Department, Wash- 
ington, D. C., has authorized new army 
air force base comprising hangars, shops, 
warehouses and other industrial buildings, 
with mechanical and electrical equipment. 
Also power substation and distribution 
lines, with service connections and other 
facilities. Project will include barracks, 
mess houses and miscellaneous structures, 
and is reported to cost over $2,000,000. It 
will be supervised by U. S. District Engi- 
neer, Albuquerque. 


ILtrnors—Civil Aeronautics Administra- 
tion, 608 South Dearborn St., Chicago, 
plans new airport and aeronautical school, 
including hangars, shops and other build- 
ings, with mechanical and electrical equip- 
ment. Also underground and _ overhead 
electrical distribution lines, control station 
and other operating facilities. Entire proj- 
ect will cost about $1,500,000. Ernest L. 
Stouffer, Administration Building, Univer- 
sity of Illinois, Urbana, is architect for 
buildings. 


Massacuusetts— Sylvania Electric Prod- 
ucts, Inc., Emporium, Pa., manufacturer 
of radio tubes, etc., will carry out ex- 
pansion in a plant for production for gov- 
ernment, including additional building with 
mechanical and electrical equipment. Work 
is scheduled to begin at early date. Cost 
estimated about $370,000, with financing 
by Defense Plant Corp. 


TENNESSEE—Board of Light, Gas and 
Water Commissioners, Memphis, plans in- 
stallation of motor-driven pumping ma- 
chinery, with controls and auxiliary equip- 
ment in connection with expansion in 
municipal pumping stations. Entire proj- 
ect is estimated to cost about $375,000. 


New York—Lederle Laboratories, Inc., 
30 Rockefeller Plaza, New York, a sub- 
sidiary of American Cyanamid Co., same 
address, has contracted with government 
for new plant for manufacture of “Penicil- 
lin,” with mechanical and electrical facili- 
ties for large output. Installation will in- 
clude refrigerating and _ air-conditioning 
equipment. Project is estimated to cost 
about $470,000, with financing by De- 
fense Plant Corp. Work is being placed 
under way. 


MaryLtanp—Municipal Planning Board, 
City Hall, Baltimore, John J. Lang, secre- 
tary and engineer, has recommended in 
report of post-war projects, fund of about 
$3,000,000, for expansion and improvements 
in municipal airport, including new 
hangar to cost about $750,000, and addi- 






















































tion to present hangar, estimated at $359 
000, shops and miscellaneous structure 
with mechanical and electrical equipmen; 
Also lighting system and other ele: tric) 
facilities. 


Wasnincton—Puget Sound Power § 
Light Co., Seattle, has taken out a jermj 
to build addition to power substation, anj 
will carry out work at once. No estima 
of cost announced. Stone & Webster Engi 
neering Corp., Lloyd Building, Seaitle, jy 
consulting engineer. 


Catirornia—Navy Department, Was! 
ington, D. C., plans expansion in tyo 
naval hospitals, comprising large gro 
of new one and multi-story buildings { 
general hospital use, with complete eleg 
trical services, at each institution. 
will make extensions in power plan 
electrical distribution lines and other ele 
trical facilities; refrigerating machine 
and air-conditioning apparatus will be 
stalled. Projects are estimated to cost § 
485,000 and $3,200,000, respectively, and 
will be carried out under direction 
Bureau of Yards and Docks, Navy Depar, 
ment, Washington, D. C. 


PenNsyLvANIA—Rohm & Haas Co., In 
222 West Washington Sq., Philadelphi 
manufacturer of industrial chemicals, p 
tic molding powders, etc., will carry ¢ 
expansion in plant for production for go 
ernment, including additional building wit 
machinery and electrical equipment. Co 
estimated about $330,000, with financi 
by Defense Plant Corp. Work will be 


ried out soon, 


/ 


Oxnto—Ben Venue Laboratories, In 
Park Building, Pittsburgh, Pa., manuf 
turer of drug and chemical products, } 
contracted with government for new plan 
for production for war service, comprisiz 
main building and auxiliary structur 
with mechanical] and electrical equipmen 
Work will be carried out at early date 
Cost estimated about $340,000, with finane 
ing by Defense Plant Corp. 


Ruope Istanp—Narragansett Electri 
Co., Providence, plans new steam-electri 
generating station as a postwar project 
initially proposed a number of months 
and since in abeyance. Preliminary plan 
are in progress. Cost estimated abo 
$2,500,000. United Engineers & Constro: 
tors, Inc., 1401 Arch St., Philadelphia, P. 
is consulting engineer. 


Mississipp1—U. S. District Engine 
Office, Mobile, Ala., has plans maturing 
for large airport comprising hangars, shop 
and other buildings, with mechanical am 
electrical equipment. Also electrical dis 
tribution lines, with power substation 
cilities, control house, etc. Entire projed 
is estimated to cost about $600,000. Pr 
posed to ask bids soon. 


Wisconsin—City Council, West Ben 
has contracted with Wisconsin Gas & Ele 
tric Co., with local plant, to construct 
power substation for power supply ‘ 
pumping service for city water syste 
Equipment will be furnished by city, wi! 
purchases to be made by Kenneth H. Weis 
City Clerk. 


Wasuincton—Civil Aeronautics Admis 
istration, Smith Tower Annex, Seatt4 
plans new airport, with hangars, sho} 
and other structures, provided with mecha 
ical and electrical equipment. Also pow 
substation facilities and distribution line 
Cost estimated about $500,000. 


ELECTRICAL WORLD @ October 16, 194 











IRTUALLY every section of the 

country is dotted with American 
Bridge transmission towers — over 
60,000 of them—carrying a large por- 
tion of the vital electrical energy that 
turns the wheels of America’s war 
plants. 

You don’t hear much about these 
towers. The very fact that they stay 
out of the news is mute testimony of 
their year-after-year reliability. Utili- 
ties have learned to count on Ameri- 


can Bridge towers as a means of as- 
suring continuity of electrical service 
and low maintenance. And they have 
learned that these individually engi- 
neered structures serve equally well 
for transmission across difficult 
mountainous terrain, or over rivers, 
deserts and wide plains. 

Through these war years, as in 
every year since 1905, each trans- 
mission tower we design and fabri- 
cate is given the benefit of specialized 


AMERICAN BRIDGE 


General Offices: Frick Building, Pittsburgh, Pa. 


Baltimore Boston 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
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United States Steel Export Company, New York 
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engineering. One entire plant is de- 
voted to the fabrication and galva- 
nizing of transmission towers. It is 
equipped with the country’s most 
modern test frame for proving even 
the largest line towers in use. 

As each new American Bridge 
tower goes to its war assignment, we 
can offer just that much more engi- 
neering and construction experience 
for meeting your postwar planning 
and peacetime needs. 
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No Interruptions! 


TODAY, power failures may be more than in- 
convenient; they may actually endanger the 
Nation's safety, for most defense plants stake 
their deliveries on uninterrupted current. 
Knowing that insulation is a vital link in ren- 
dering continuous service, utilities are stand- 
ardizing more and more on Acme Varnished 
Tapes .. . nationally known for high dielectric, 
superior strength, and the good stretch needed 
for snug fits. Samples on request. Address 
The Acme Wire Co., New Haven, Conn. 


Acme Wire Products 


VARNISHED INSULATIONS— MAGNET WIRE 


REMEMBER, ILSCO PRODUCTS are 
made from pure copper drawn to size 
in our modern Ilsco plant to insure 
precision and satisfaction. 


MULTIPLE CONNECTORS 


Big fellows for big jobs: 
LU4 for wires from 90 to 350,000 c.m. 
LU6 for wires from 250,000 to 500,000 c.m. 


Designed for most efficient performance. 
Simple, accurate, dependable . . . ample 
contact area for sustained overloads. No 
special tools required. Quickly installed. 


Please send details and 32-page 


Uustrated catalog 


COPPER TUBE 
(9) & PRODUCTS, Inc. 
. CINCINNATI, OHIO 
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New REA Allotments 
Total $1,599,678 


Rural Electrification Administration 
has announced loan allotments totaling 
$1,599,678 to twenty-two rural electric 


co-operatives in fourteen states. 


Funds borrowed under these allot- 
ments will be used to finance facilities 


| already completed in accordance with 
| War Production Board regulations; to 
| acquire existing properties which will 


facilitate electrification of additional 
farms in the post-war period, and for 
immediate extension of service to farms 
qualifying under present WPB regula- 


| tions permitting connection to nearby 
| rural power lines of farms producing 


| 
| 


livestock, dairy and poultry products. 
No new construction will be undertaken 
except in accordance with authoriza- 
tion or regulation of the WPB, and in 
the case of allotments involving acqui- 
sition of existing properties, the funds 
allotted for new construction will not 
be used until after the war. 

Among the allotments are the follow- 


ing: 


Arkansas—Craighead Electric Co-opera- 


_ tive Corp., Jonesboro, $25,000. 


Catirornia—Redwood Electric Co-op- 
erative, Inc., Garberville, $200,000. 

Ipano—Lost River Electric Co-operative, 
Inc., Arco, $120,000. 

INptANA—Southeastern Indiana Rural 
Electric Membership Corp., Osgood, $294,- 


000. 


Iowa—Linn County Rural Electric Co- 
operative Assn., Marion, $40,000; Southern 
lowa Electric Co-operative, Inc., Bloomfield, 
$25,000; Clarke Electric Co-operative, Inc., 


| Osceola, $25,000; Boone Valley Electric 


Co-operative, Renwick, $5,178. 
Lovutstana—Northeast Louisiana Power 

Co-operative, Inc., Winnsboro, $35,000. 
Minnesota—Douglas County Co-opera- 


| tive Light and Power Assn., Alexandria, 
| $100,000; Lake Region Co-operative Elec- 


tric Association, Pelican Rapids. $98,000: 

Minnesota Valley Co-operative Light and 

Power Assn., Montevideo, $50,000. 
Missourt—Nodaway North Electric Co- 


| operative, Inc., Maryville, $40,000. 


Montana—Yellowstone Valley Electric 
Co-operative, Inc., Huntley, $15,000. 

New Mexico—Kit Carson Electric Co- 
operative, Inc.. Taos, $370,000. 

SoutH Caro.tina—Electric Co-operative 
tefrigeration Co., Inc., York, $5,500. 

SoutH Daxota—Clay-Union 


| Corp., Vermillion, $22,000. 


_Texas—Upshur Rural Electric Co-opera- | 
| tive Corp., Gilmer, $50.000; Magic Valley | 


Electric Co-op., Inc., Mercedes, $60,000; 
Denton County Electric Co-operative, Inc., 


| Denton, $10,000; Karnes Electric Co-opera- 


tive, Inc., Karnes City, Tex., $5,000. 
Vermont—Halifax Electric Co-operative, 


| Ine., Brattleboro, $5.000. 


| the Guaranty Trust Co. of New York 
in full settlement of outstanding cer- | 


Agecorp Debt Paid Off 


Final payments have been made to 


| tificates of indebtedness, according to 


Denis J. Driscoll and Willard L. Thorp, 
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AVOID 
CABLE 


ABRASION 
with 


STAPUT FAIRLEADERS 


“Rubbing at the duct mouth can be 
reduced by installing fairleaders on 
the cables at this point.” — from 
Electrical Worid, May 29, 1943 (Cables 
— How to Make Them Last). 

These non-corrosive alloy cable shields 
clamp in place to take wear at duct 
mouth. Easily and safely installed 
without interruption of service. Elim 
inate expensive repairs. Use STAPUT 
FAIRLEADERS. Write for free catalog 
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Wm.B.BerryCo., 88 North St., Boston, Mass, 


HIGH GRADE 
HARD PORCELAIN 


FOR 
Electrical Specialties 


High and Low Veltages 
snhdlipeas 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 


IA 


ANTI-CORROSIVE PAINTS 


ARE AVAILABLE 
FOR 


MAINTENANCE 
SALVAGE 
CAMOUFLAGE 


| OAT Aen 


NORTH ARLINGTON, WN.) 












THE ELECTRICAL BUYERS REF- 
ERENCE is packed full of buying 


and specifying information, all in 
one handy, ever-ready volume. 


Active electrical men say it’s the 
most valuable volume in their offices. 
Use it yourself .. . it’s your first 
source of information. 


e ELECTRICAL « 
BUYERS REFERENCE 


330 West 42ad Street, N. Y. City 








October 16, 1943 





















.s of Associated Gas & Electric 

Approval of the settlement, £, FE wa € a 
iting to $2,240,740, was given last 

by federal Judge Vincent L. 


il. in charge of reorganization ~eenencas First Were DWewtCe — SINCE 48 E3 


edings of Associated. 
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Recent Rate Action 


Uran Power & Licut Co., alleging that 
the Public Service Commission’s recent 
reduction order (Electrical World, 
Yetover 2, page 142) has compelled it to 
yandon its original refinancing plan, 
petitioned for a rehearing of the case and 
for an extension in the time to file a 
«chedule putting the reduction into effect. 
The company stated it is now developing 
, new financing plan which “if it can be 
accomplished at all will require a higher 
interest rate than would have been the case 
had a majority (of the commission) 
adopted the plan referred to in Commis- 
<joner (Donald) Hacking’s dissenting opin- 
jon.” The commission postponed until 


October 15 the effective date of the order 
to afford opportunity for a public hearing Whose Casts fi 7 
yn the schedule which will effect the re- CaACcEe e 


duction. The hearing was set for October : 
In an effort to obtain a reduction in the @ If it's a Page Fence it was designed, manufactured and erected to render extra long serv- 


ete etatene enae  ee 





Se a nen ee ee ene 


2 em oe Palen, mal TMS ENGR ER els RL ten mt tp be inn ti 












— 
~ 


ee 


a 





on applying is A gge 2 903 ‘ be ice. But the protective life of this or any other chain link fence can be extended by experi- 
petitioned to intervene in the case (ELEc- enced, Page-trained service men. The quality fence that is inspected and serviced expertly will 


TrIcAL Wortp, August 14, 1943, page 10). 


| This was to be heard on October 6. last longer. Care for the one you have, and plan now for protection of expanded facilities 


Darin Mean & Lssue.Co: bes tossed when fence materials are available. Send for FENCE FACTS and name of our Association 
an agreement with the City of Dallas in member nearest you. Write to PAGE FENCE ASSOCIATION, Headquarters: Monessen, Pennsylvania. 


the recent rate dispute, reports indicate. | 
{oreement involves. a $750,000 annual set- PRODUCT OF PAGE STEEL & WIRE DIVISION « AMERICAN CHAIN & CABLE COMPANY, INC., BRIDGEPORT, CONN, 


tlement, calling for a 10 percent reduction 
PV VV VV VV VV FFF VIF III VII IVI IV IIIT ICC I CITT I TOS 













in residential rates, saving consumers $600,- 
000 a year, and an increase of $150,000 a | 
year in amounts of direct revenue of com- 
pany shared by Dallas and other municipal | 
bodies. The agreement will be retroactive | 
to January 1, 1943. Agreement in brief | 
includes company’s offer of $750,000 an- | 
nually to cover rate reductions and direct 
payments, A 4 percent tax will be levied 
on total gross receipts of all company’s | 
business except that part done in other 
incorporated municipalities (separate 
agreements for such municipalities cover 
their portion of the added benefits to be | 
derived) and except power resold to other | 
power companies. The company will be 
granted a ten-year term, at the end of 
which the city may, on six months’ notice, 
exercise an option to buy company as pro- 
vided in present franchise. The agreement 
provided also that this ten-year life or 
any part would be terminated and city 
would have the right immediately to pur- 
chase company properties as provided in 
the franchise in event of exercise of any 
attempted right of any Federal, state gov- 
ernment or any subdivision or any agency 
thereof to exercise such right and buy the 
same. 
































WE’RE SORRY. We know you may not be receiving your copy 
of ELEcTRICAL WORLD on time and, wherever the trouble is 
within our own walls, we're turning handsprings to correct it. 
But much of the difficulty is entirely beyond our control, 
especially transportation. We are using special expediters to 
co-operate with the Post Office and the railroads, but that has 


merely kept deliveries from being worse than they are. 


a 





It isn’t only the shipping out of the magazines, but the ship- 
ping in of paper, the shipping of engravings and proofs—a 
delay in any one of which means a delay of the whole product. 
And when a magazine is not ready another one takes its place 
on the press, with the result that it must then wait until a press 
is free. In other words, delays in printing these days are pyra- 


mided. 


It is terribly embarrassing to have to acknowledge these 
delays because we have always prided ourselves in “coming 
out” on time, regardless. We will still do everything possible 
to try to improve conditions, but in the meantime we ask you 
to remember that both the railroads and the Post Office have 
had a tremendous load placed on them and are doing extraor- 
dinary jobs. We'll all do our best—please be patient with us. 


Wisconsin Pustic Service Corp.'s resi- 
lential electric customers will save $120,- 
000 a year through a rate reduction effec- 
tive October 1, the state Public Service 
Commission has announced. The reduction 
is part of a program, adopted by the com- 
pany following negotiations between cor- 
portation officials and the commission to 
lower electric and gas rates $200,000 in 
1940 and approximately $400,000 in 1941. 
lhe 1940 reductions were made and the 
present rate cut is the first step in a plan | 
'o resume the program which was tempo- | 
rarily discontinued after some ane | 


1 
+ 


had been reduced early in 1941. 
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BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 
4706 Broadway, Kansas City, Mo. 








E. J. CHENEY AND CO. 
ENGINEERS AND CONSULTANTS 


Design, Supervision of Construction 
Rehabilitation Engineering, Reports, Studies 
Valuations, Economic and Business Surveys 


61 Broadway New York 














COLUMBIA ENGINEERING CORP. 


STRUCTURAL, MECHANICAL & 
ELECTRICAL ENGINEERS 


War Plant Design - Supervision of 
Construction - Engineering Reports 


61 Broadway 323 Plum Street 
New York, N. Y. Cincinnati, Ohio 


HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants. 


30 Rockefeller Plaza New York 





DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORK Packard Building CHICAGO 


Ebasco Services Incorporated 
Industrial Division 


Design and Construction 
Financial and Operating Consultation 
Investigations and Reports 
Consulting Engineering 


Two Rector Street New York 


Electrical Testing Laboratories Inc. 


WAR WORK TESTS 


RICAL — MECHANICAL — PHYSICAL — 
CHEMICAL — for compliance with Government 
Specifications. 

Inspection— A nalysie—Research—Certification 


2 East End Avenue at 79th Street New York 


H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys, Rate com- 
parisons, 

288 Alameda Avenue Youngstown, Ohio 
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PROFESSIONAL SERVICES 


ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DESIGN ¢ CONSTRUCTION 
VALUATIONS « REPORTS 
New York—Philadelphia—Washington—Chicago 





FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 


GILBERT ASSOCIATES, INC. 


Engineers and Consultants 
ca, CONSTRUCT, OPERATE & MAINTAIN 
DUSTRIALS AND PUBLIC UTILITIES 


casiths e Rates ¢ Labor relations « Safety « 
Purchasing * Costs ¢ Laboratory 


61 Broadwa National Press mide 
New York ¥ Reading, Pa. Washington, D. C. 





HENKELS & McCOY 


(Electric & Telephone Line Construction Co.) 

Wood pole transmission lines 

Electric Distribution and maintenance 
V’hiladelphia, Pa. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 


Transmission Lines, Substations 
46 So. Sth St., Columbus, Ohio 
327 South LaSalle Street, Chicago, m1. 
136 Liberty St., New Y! ork 











WILLIAM S. LEFFLER 


succeeding 

CHARLES F. LACOMBE—WILLIAM 8. LEFFLER 
Engineers—Economists 

RATE RESEARCH FOR SALES RESEARCH 


POST-WAR PLANNING 
Anal Rate 
Noroton, Connecticut 

















Cost 









CHAS. T. MAIN, INC. 


Engineers 
Boston, Mass. 


Electric, Stearn and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals, 





J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 BROADWAY, NEW YORK 








ELECTRICAL 



















DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Sup; iy 
Flood Control, Engineering Problems relating b 
Water Rights and Water Power Law. ApDprais..s, 

New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 





Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane 


SANDERSON & PORTER 


Engineers 












New York 






for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 












SARGENT & LUNDY 


ENGINEERS 
140 South Dearborn St. 


Chicago, Ill. 

























STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports °* Examinations * Appraisals 
Consulting Engineering 
BOSTON ¢ NEW YORK ¢ CHICAGO ¢« HOUSTON 
PITTSBURGH ¢ SAN FRANCISCO e LOS ANGELES 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Engineers — Constructors 


New York, N. Y. 





WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 
Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia, Pa. 


Consult 
these SPECIALISTS 


Let them save your time by bringing 
their broad experience in their specia'ty 
to bear on your problems. 
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- ERROR-PROOF COPIES 
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’ made fast 7 
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© letters © documents 
© records © blueprints 


PT 


Errorless “same-size”’ facsimiles of anything 
up to 18”x 22”. Eliminates steno-copying, 
tracing, proof-reading. Photo-copies direct from 
letters, blueprints, graphs, tracings, telegrams, 
receipts, shop orders — anything written, 
printed, drawn, ———- Accepted as 
legal evidence. ndless uses. Big savings. 
Used by industry, Government and engineers. 


No Camera —No Film — Easy to Use 
Any employee quickly becomes expert. 
A-PE-CO on any desk or table. It’s simple; 
fast. No moving parts. Saves other equip- 
ment. Conserves man-hours. Low cost r 
copy. Low investment. Get a// the facts. Ree 
how you can save. Immediate delivery. Rep- 
resentatives in principal cities and Canada. 


AMERICAN PHOTOCOPY EQUIPMENT CO. 


Use 


2849 N. Clark St. Dept. CF-10 Chicago 14, Mlinois 
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: Fight wiTH 


What Makes a 
Mailing Click? 


Advertising men agree . . . the list 
is more thon half the story. 
McGraw-Hill Mailing Lists, used by 
leading manufacturers and indus- 
trial service organizations, direct 
your advertising and sales promo- 
tional efforts to key purchasing 
power. 


In view of present day difficulties 
in maintaining your own mailing 
lists, this efficient personalized 
service is particularly important in 
securing the comprehensive market 
coverage you need and want. In- 
vestigate today. 


i Rei 
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Mc GRAW-HILL 


DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Co., Inc. 
DIRECT MAIL DIVISION 
330 West 42nd Street, New York, 18, N. Y. 
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Aircraft Electrical Engineering. By Randolph 
Matson. McGraw-Hill Book Company, New 
York, 372 pages, illustrated. Price $3.50. 


Kilowatts per commercial plane have in- 
creased almost as precipitously as the miles 
flown—it takes two pages merely to enu- 
merate the equipment items that are elec- 
trical. An aircraft executive engineer here 
traces the execution of the complicated 
installations from design-drawing to wir- 
ing and test. Power generation and asso- 
ciated equipment, lighting are discussed as 
to characteristics to meet exacting require- 
ments. Textbook pattern is followed and 
ample data are given. 


Circuit Analysis of A-C Power Systems. By 
Edith Clarke. John Wiley & Sons, Inc., New 
York, 540 pages, illustrated. Price $6. 


An author well known in A.I.E.E. litera- 
ture adds this volume to the General Elec- 
tric advanced engineering series. It reg- 
isters a conscientious effort to make the 
technic of symmetrical components as real- 
istic and tangible as can be done. Progres- 
sive treatment of one-source system faults 
through more generalized faults on sym- 
metrical systems to those on multiphase 
and unsymmetrical systems. The step-by- 
step evolution and the accompanying solved 
and posed problems reflect the insight and 
the wealth of experience of the manufac- 
turer’s engineering staff that designs ap- 
paratus and advises on its performance. 
An appendix gives transmission-line de- 
sign data about various conductors in un- 
usually complete detail and range of sizes. 
An ensuing second volume will extend the 


treatment into machines, transformers, 
cables, etc. 

Electrical Engineering — Basic Analysis. By 
Everett M. Strong. John Wiley & Sons, Inc., 
New York. 391 pages, illustrated. Price $4. 


Zeal of the author is directed toward in- 
spiring interest, avoiding ambiguities and 
stimulating analytical attitude; “magic” 
formulas are decried. Emphasis is placed 
on Kirchhoff’s Laws, Thevinin’s Theorem, 
field superposition, magnetic circuits, ca- 
pacitance functioning, time constants, com- 
posite circuits. Conventional segregation 
of direct, alternating and transient circuit 
quantities is purposefully avoided. There 
is an appendix on determinants and an- 
other on degrees of error incurred in com- 
putations with inexact quantities. 


Studies in Arc Welding—Design, Manufacture 
and Construction. Published by The James F. 


Lincoln Arc Welding Foundation, Cleveland. 
1.294 pages, 1,007 illustrations. Price $1.50 in 
U.S.A. 


As welding-practice literature grows it 
becomes increasingly specific and detailed 
and, therefore, increasingly pertinent and 
applicable. No better proof of this trend 
exists than the new “Studies” (the preced- 
ing collection was published in 1939). It 
comprises nearly 100 of the several hun- 
dred papers entered for the foundation 
prizes. That they give facts galore—“right 
from the horse’s mouth’—is attested by 
the average of 13 pages devoted to full 
exposition of each case. Costs, dimensions, 
techniques are covered for nine provinces 
of industrial activity. It will be surprising 
if the economies demonstrated do not pro- 
foundly influence the trend of fabrication 


of steel products when normalcy is resumed. 
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COFFING HOISTS 
ARE WORKING FOR 
UNCLE SAM 


If your cePr’? 
house cannot fur- 
nish you with Cof- 
fing Hoists when 
you want them you 
may be sure that 
Uncle Sam’s orders 
are being filled 
first because we are 
certain he is plac- 
ing them where 
they will do the 
most good. Coffing 
Hoists are also 
helping skilled la- 
bor to do the job 
better and faster 
on our production 
front. 


COFFING HOIST CO. 


Manufacturers of 
Ratchet Lever, Spur Geared, 
Electric and Differential Hoists 

Trolleys 
Utility Maintenance Tools 


DANVILLE, ILLINOIS 




















Aut the strength and durability 
inherent in steel are combined--- 
with definite economies---in Crapo 
Galvanized Stee! Strand. Heavy, duc- 
tile, tightly-bonded zinc coatings, ap- 
plied by the famous Crapo Galvaniz- 
ing Process, 
provide lasting 
protection against 
corrosion. 








Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur- 
ther information! 


INDIANA 


STEEL & WIRE CO. 


MUNCIE, INDIANA 
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What you can do 


The best way to insure good jobs and better 
living is to create an environment favorable to 
continuous industrial progress. 

The best way to insure healthy industrial prog- 
ress is through a nation-wide understanding of 
the fact that we live better through doing more 
work in less time. 


Nation-wide understanding of that fact will 
result in laws that encourage industrial progress. 


Nation-wide understanding always will be a 
will-o-the-wisp, unless each business man does 
his share of: (1) Understanding his own respon- 
sibilities in maintaining industrial progress; 
(2) Explaining the relation between good busi- 
ness and good living to his employees and 


neighbors. 


The newspaper advertisement reprinted here is 
McGraw-Hill’s share in the job of explaining 
the source of good living. It has appeared in 
Washington, New York and Chicago, as well 
as in all McGraw-Hill publications. It is avail- 
able, for use over your own company signature, 
in your plant city. A mat, six-column size for 
newspaper reproduction, will be sent to you 
upon request. Booklet reprints are also sup- 
plied at cost ($10.00 per thousand). 


President 


McGraw-Hill Publishing Company, Inc. 
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* you have ever been out of a job, and if you 
had a wife, children and slender resources at 
the time, then the fattest paycheck will never 
quite obscure the memory of the days and nights 
you lived with fear. 


Some of that fear lingers in every man’s mind, 
for all have suffered in some degree. 


& That’s why you hear the words ‘‘postwar 
planning’’ so often. Americans are determined 
that, one way or another, they are going to keep 
our thousands of factories going after the war, so 
that there will never again be a vast army of un- 
employed. 


As usual, in a democracy, there are two en- 
tirely different ideas as to how to make 56 million 
jobs grow after the war, where only 46 million 
existed before. 


Both kinds of people, who hold these different 
ideas, sincerely want to make the postwar world a 
better place for you to live in. They have com- 
plicated arguments, backed by lots of figures. 


But when you trim all the arguments and 
figures down, you find that one side believes in 
DJ VIDING jobs to make them go round, and the 
other side believes in MULTIPLYING jobs so 
there will be greater opportunity for all. 


We believe in the MULTIPLYING plan for 
making postwar jobs and ask you to believe in 
it too. 


Look back over our history. What made us 
great? Was it rich soil? Africa’s is as rich. Was it 


FREE MATS: If you would like to publish this message over your own com- 
pany name, or distribute it in handy booklet form, write or wire: Research 
Dept., McGraw-Hill Publishing Co., lac., 330 West 42ad St., New York (18), N.Y. 
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natural resources? China has them in abundance. 


NO, the greatness and the good living of 
America is the direct product of her genius for 
doing more work in less time. 





Invention is the source of improvement, and 
improvement is the multiplier of jobs . . . when 
products are improved in service or style, or low- 
ered in price, new customers are attracted and 
new jobs created. 


That’s why it is true that good living has its 
source in industrial progress. 


When industrial progress is interrupted, we 
have a depression, and there is less good living. 


When (through courageous investment in new 
and better products) industrial progress is resumed, 
we go on to even higher levels of good living. 


> If every able-bodied person in America is to 
have a job, then we must all understand the things 
that make good living possible, and we must all 
help improve the methods that have given so much 
good living to so many people already. 


Hlave you ever been out of a job? (cont'd) 





At present, our laws are not framed to encourage 
investment in new and better methods. 


Many local, state and national taxes work out 
in favor of keeping an old machine, instead of 
buying a new one. 


> There are tens of thousands of machines in the 
country that are over 20 years old. Even our shiny 
new war equipment is living 3 years in one, and 
will be old when the war is over. 


Every machine should be regarded as obsolete 
as soon as it is installed and work started on a 
better one. In the long run, that is the best way to 
multiply jobs and create better living. Our laws 
should encourage the process, not discourage it. 


New machines can only be bought with the 
profits created by old machines. The money that 
is laid aside by industry to develop and buy new 
machines is called ‘‘Seed Money.’’ If laws take 


away too much of the Seed Money of business, 
that will prove disastrous. High taxes must be 
paid, but they should not destroy Seed Money, 


i] ° ° ‘ 
. which is the only source of improvement. 
t For businessmen, that means a constant search - P 
c for improved methods and machines, a regular That’s why it’s so important for everyone, n@ 
. year-after-year investment in industrial progress. matter what his walk in life, to know this funda- 
This means avoidance of such things as specula- mental fact: 
, tion in inventories that tend to create booms and 
depressions rather than consistent progress. ‘“Industrial Progress 
. For every citizen, it means a constant search is the Source of all Good Living.’ 
1 for the best ways and means to prevent and cure 
depressions. 
p 
D Businessmen, alone, cannot prevent bad times. 
. It’s a job for every citizen. Every American can THE McGRAW-HILL N Saehinen 
help just by knowing that good living comes from OF INDUSTRIAL COMMUNICATION 
- doing more work in less time. If you, and all other as publioctions, seo anther “werenwe”® from the “war. 
. Americans, swing on to that fact, the laws that engineer -correspondents . . . More than 1,500,000 executives, 
De ee ee aco ee prec panne fs 9 menfendner anger ohn vpn 
etter designe Oo keep e€ improvement engine production problems. 
; running. McGRAW-HILL BOOKS 
. That’s where government really can be helpful Publishers of technical, engineering and business books for 
in postwar planning. colleges, schools, and for business and industria! use. 
It can encourage the ‘‘take a chance’’ spirit 
] that is the basis of all progress. And it can improve This advertisement is available in handy booklet form. (Less than 100 
. the measures which prevent and cure depression. copies free. Larger quantities, $1.00 per 100; $10.00 per 1000.) 
e 
> 
| McGRAW-HILL 
; PUBLISHING COMPANY, INC.:..BOOK COMPANY, INC. 
330 WEST 42ND STREET, NEW YORK (18), N. Y. 
; THE McGRAW-HILL NETWORK OF INDUSTRIAL COMMUNICATION: 
American Machinist « Air Transport Aviation « Aviation News Bus Transportation ¢ Business Week « Coal Age « Chemical & Metallurgical Engineering 
t Construction Methods ¢ Electrical Contracting « Electrical Merchandising « Electrical West ¢ Electrical,World « Electronics « Engineering & Mining Journal « 
E. & M. J. Metal and Mineral Markets ¢ Engineering News-Record * Factory Management]& Maintenance ¢'Food]Industries « Mill Supplies « Power « 
Product Engineering ¢ Textile World ¢ Wholesaler’s Salesman 
<a Business Publishers International Corporation, an affiliate, publishers of Business and Technical Magazines for Latin America, and Overseas Circulation 
search 
N.Y. 
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SEARCHLIGHT SECTION 


e OPPORTUNITIES’ « 


BUSINESS 


UNDISPLAYED RATE: 
10 cents a word, minimum charge $2.00. 
(See § on Box Numbers.) 


POSITIONS WANTED (full or part-time in- 
dividual salaried employment only), '/2 above 


rates. 
PROPOSALS, 50 cents a line an insertion. 


NEW ADVERTISEMENTS received by 10 A. M. October 22nd will appear in the October 30th issue subject to limitations of space available 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 
service of 33 years’ recognized standing 
negotiates for high salaried supervisory tech- 


nical and executive positions. 


Procedure will 


a tla all 





be individualized to your personal requirements 
and will not conflict with Manpower Commis- 
sion. Retaining fee protected by refund rro- 
vision. Identity covered and present position 
protected. Send for details. R. W. Bixby, 
Inc., 262 Delward Bldg., Buffalo, N. Y. 


POSITIONS WANTED 


ELECTRICAL ENGINEER. Registered. Ex- 

perienced in supervision of Design, Construc- 
tion and Operations. Father. Draft age. De- 
sire connections with essential industry with- 
in United States. PW-603, Electrical World, 
520 N. Michigan Avve., Chicago 11, III. 


POSITION WANTED—Man experienced in 

electrical production, transmission and dis- 
tribution operation, maintenance and construc- 
tion, fifteen years in various responsible super- 
visory capacities. Technical graduate. Train- 
ing qualifies for work in either executive or 
engineering department. Married, excellent 
health, acquainted throughout middle west 
and mountain states. PW-608, Electrical 
World, 520 N. Michigan Ave., Chicago 11, II. 


PUBLIC UTILITY DISTRICT or Lighting 
Bureau Manager. Mechanical Engineer, aged 
forty-four, with broad training in all depart- 
ments of utility operation and administration, 
as well as sales experience with electrical back- 
ground. PW-613. Electrical World, 330 West 
42nd St., New York 18, N. Y. 
ENGINEER, 46, Splendid health, married, col- 
lege graduate, 23 years experience all phases 
Public Utility work, electric and gas, power 
plant operation, desires connection making use 
of experience. Excellent references. PW-614, 
Electrical World, 330 W. 42nd St., New York 18, 
a Be 
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SELLING 
OPPORTUNITIES 
OFFERED—WANTED 


wees? Agencies—Sales Executives 
alesmen—Additional Lines 
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OFFERED 
OUTSTANDING TRANSMISSION LINE CON- 
TRACTOR seeks representative with follow- 
ing among Eastern utilities. RW-615, Electrical 
World, 330 W. 42nd St., New York 18, N. Y. 
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SALES ENGINEER 


Exceptional Opportunity 





Are you interested in a permanent position 
with an excellent future? Are you quali- 
fied for a salary of $5,000 a year or more? 
Do you want to apply yourself in essential 
war work? 

If you cre an electrical engineer, have had 
experience in radio or high frequency 
work and have done some selling, we 
have an exceptional opportunity to offer. 
The duties of this position include direct 
sales contact with industrial plants doing 
war work and helping them in solving 
application engineering problems in the 
field of high frequency electrostatic heat- 
ing. 

Th‘s request is urgent and quick action on 
your part is important. Reply by mail 
only, giving full details including age, 
education and experience and availability. 


NNAOOADEROROSESARUROEOHREOEEODORDEOOREDODDOO NORE RORORSERORRROOREOENEEDOROEES 


SW-611, Electrical World 
520 N. Michigan Ave., Chicago 11, IIL 
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INFORMATION: 


BOX NUMBERS in care of any of our New 
York, Chicago or San Francisco offices count 
10 words additional in undisplayed ads. 


DISCOUNT of 10% if full payment is made in 
advance for four consecutive insertions of 
undisplayed ads (not including proposals). 
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APM 
OPPORTUNITY 
FOR 


@ ELECTRONIC ENGINEERS 
@ ELECTRONIC DESIGNERS 
@ ELECTRICAL ENGINEERS 
@ ELECTRICAL DESIGNERS 
@ PHYSICISTS 

@ DESIGN DRAFTSMEN 


to take an active part in the war effort 
and PEACE-TIME developments in the 
Marine and Industrial Field. 


These are permanent positions and offer 
unlimited opportunity to men with ability, 
vision ond desire to work among con- 
genial people. 


WRITE NOW-—stating background, ex- 
perience, salary requirements — in full 
confidence to 

PERSONNEL DEPARTMENT 


WMC Rules must be observed. 


MARINE DIVISION 


BENDIX AVIATION CORP. 





One Hanson Place 


Brooklyn 17, N.Y 
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MOTOR 
WANTED 


One 750 to 1000 KW syn- 
chronous motor, 3 phase, 60 
cycle, 2300 volts, 240 R.P.M. 


The Shartle Brothers Machine Co. 


Middletown, Ohio. 


ELECTRICAL WORLD @ 










EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 


The advertising rate is $6.75 per inch for all 
advertising st on other than a con- 
tract basis, ntract rates quoted on request. 


AN ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns—30 inches 
—to a page. E. W. 


—— 
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OPPORTUNITIES! 


in 


New and used equipment 
recently released from service 
by a number of electric and 
gas utility companies. 
Cw 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Cw 


Send for new list,... to 


APPARATUS EXCHANGE 
EBASCO SERVICES INCORPORATED 


Two Rector St. New York, N. Y. 


Fees: 








What is 
YOUR Problem? 


Do you need competent men for your 
staff? 

Are you seeking employment? 

Or, are you looking for—or offering— 
a business opportunity of special inter- 
est to men in the industry served by 
this publication? 

The solution of any of these problems 
can logically be found first among 
other readers of Electrical World. You 
can get their attention—at small cost— 
through an advertisement here. 
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WANTED TO BUY 


Weston Model 326 Laboratory Standard 

Voltmeter; also sensitive research a.c. ; 

d.c. polyrangers for war production. 
DUNCAN ELECTRIC MFG. CO. 


LAFAYETTE, INDIANA | 
Attn: Stanley Green ‘ 
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5, 30 or 35 HP. BTA. 
or BTS Motors. 
WANTED 


W-612, Electrical World 
330 W. 42nd St., New York 18, N. Y. 


‘AODNNOOanenaneneeeeneneneoenT: seneee 


OORROCSROROORORRRERHeeReeeeReCReneneeeeES 


oeeee” 








c 


October 16, 1943 

















ESALE 


st 
n- 
it. 


ch 
es 
v. 


le 


sip 


nent 
‘vice 
and 


aeececerecesveeessecsscsssescssessesesesesesses: 


JENT 
=NT 


eeeeneeneesseecsenecscsens. 


ol 


AON ee eaeeeeeaeeencnenensenseaeeseessesenceesees, 


\TED 
1. Y 


four 


ig— 
iter- 
by 


ems 
ong 
You 
st— 


OD RESET ENEN HONS 


poenenseeneneney 


snnannenensenier, 


A. 


zs 


1943 



















easoesersncinee” 


MOTORS GENERATOR SETS 


10 Ampere, 6 volt, Hanson-Van Winkle. 
00 Ampere, 6 volt, Hanson-Van Winkle. 
0 KW, 2650 volts, Allis-Chalmers, syn- 
ronou 


5 - KW, "125 volts, Crocker-Wheeler, syn- 
jronou 
—5% KW, 125 volt, General Electric, squir- 
| cage. 


MOTORS—3 PHASE 60 CYCLE 
0 HP, 614 RPM, 440 volt, Westg. slip 


5 FHP, 600 RPM, 2300 volt, GE, syn. 

\0 HP, 720 RPM, 2200 volt, G.E., Sl. Re. 
50 HP, a4 RPM, 4000 volt, G.E., syn. 

,0 HP, 600 RPM, 4000 volt, G.E., sync, 

0 HP, 600 RPM, 2200 volts, G.E., slip ring 
200 HP, 900 RPM, 440 volt, Westg., sl. rg. 
; 900 HP, 600 RPM, 2200 volt, G.E., sl. rg. 
h—200 HP, 450 RPM, 2200/4000 v., G.E., al. rg. 
150 HP, 1800 RPM, 440 volts, General Elec- 
tric, squirrel cage. 

11: 50 HP, 900 RPM, 440 volt, Al. Ch. sl. rg. 
i—1i50 HP, 720 RPM, 440 volt, G.E., slip ring. 
b—150 HP, 600 RPM, 440 volt, G.E., slip ring. 
b—150 HP, 400 RPM, 440 volt, G.E., sq. cg. 
—125 HP, 720 RPM, 440 volt, G.E., slip ring 
—100 HP, 900 RPM, 440 Westinghouse, sq. cg. 
h—i00 HP, 900 RPM, 440 volt, G.E., slip ring. 
» 100 HP, 720 RPM, 440 volt, G.E., slip ring. 
—100 HP, 720 RPM, 440 volt, G.E., sq. cg. 

b 100 HP, 600 RPM, 440 volt, G. E., slip ring. 
5100 HP, 600 RPM, 440 volt, G.E., sq. cg. 
h—100 HP, 514 RPM, 440 volt, G.E., sq. cg. 
»>_100 HP, 450 RPM, 440 volt, G.E., sq. cg. 
5—90 HP, 400 RPM, 550 volt, Cr. Whir. sq. cg. 
—75 HP, 900 RPM, 4000 volt, Elec. Mach. 


syn. 
1—75 HP, 900 RPM, 220 volt, Fairbanks 
Morse, slip ring. 
—75 HP, 900 RPM, 440 volt, G.E. sq. cg. 
—75 HP, 720 RPM, 440 volt, Westghse, slip 
ring. 


a 
1 — 







1i—75 HP, 720 RPM, 440 volt, G.E., sq. cg. 
1—50 HP, 900 RPM, 440 volt, G.E., slip ring. 
1—50 HP, 900 RPM, 440 volt, G.E., sq. cg. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 

— HP, 400/550 RPM, Westinghouse, type 


K. 
1—125 HP, 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 575 RPM. 
1—100 HP, 625 RPM, G.E. 
1—65 HP, 1000 RPM, G.E., type RC. 
1—50 HP, 750 RPM, Westinghouse, type SK. 
1—50 HP, 700 RPM, Crocker Wheeler. 
1—40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


2—400 KVA, G.E., 4156-240/480 v., Scott taps. 

3-—300 KVA, Pittsburgh. 7800/440 volts. 

oe KVA, G.E., 6600/2200 volts, 220/440 
volts. 

1—200 KVA, Pittsburgh, 7800-110/220 volts. 

eee KVA, General Electric, 2200-220/440 
volts. 

3—150 KVA, G.E., 33,000 2300/4000 Y. 

3—100 KVA, Westinghouse, 11,430/250 volts. 

oe KVA, Pittsburgh, 1375/2750-110/220 
volts. 

3—100 KVA, Westinghouse, 13200 250 volts. 

~—< KVA, General Electric, 2200-220/110 
volts. 

3—-75 KVA, G.E., 13,500-7500/440 volts. 

1—75 KVA, G.E., 3 phase, 4156Y-120/208Y. 

1 ~75 KVA, Pittsburgh, 7600-110/220 volts. 

3—50 KVA General Electric, 2200/220/110. 

ae eae Pbgh. 7500/15,000 volts-110/220 
volts. ‘ 

3—37% KVA, General Electric, 2200/220/440. 

7—25 KVA, Westg., air cooled, 440/220-110 v. 

1—25 KVA, G.E., 220/110-220/110 volts. 

2—15 KVA, G.E., 2300-115/230 volts. 
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MOTORS—VARIABLE SPEED 230 VOLTS 


1—150 HP, 350/1050 RPM, Croccker Wheeler. 
2—100 HP, 475/1375 RPM, Electro Dynamic. 
1—90 HP, 470/940 RPM, General Electric. 
1—35 HP, 500/1500 RPM, Westinghouse. 
1—30 HP, 225/900 RPM, Crocker Wheeler. 
2—25 HP, 300/900 RPM, Electro Dynamic. 
1—20 HP, 750/1500 RPM, General Electric. 
1—15 HP, 300/1200 RPM, G.E. 
1—13/18 HP, 350/1200 RPM, Electro Dynamic. 
2—11% HP, 500/1500 RPM, Westinghouse, 
type SK, 
1—5 HP, 600/1200 RPM, General Electric. 
1—5 HP, 450/1800 RPM, Crocker Wheeler. 
1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 


25—Westinghouse type U recording ammeters 
with split core CT. 

25—Westinghouse type U recording volt- 
meters. 


TURBO GENERATORS 


600 KW Terry dual bleeder condensing Tur- 
bine only. 

1—500 KW, G.E., 3 ph., 
bleeder. 

1—375 KVA, Westinghouse, non-condensing. 

1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 

1—200 KW, G.E., 3 ph., 60 cy., 220 volt cond. 


60 cy., 430 volt, 


OIL CIRCUIT BREAKERS 


1—3000 amp., 15,000 v., 3 pole, G.E., type 
FK-130. 

1—3000 amp., 600 v., 4 pole, G.E., type FK-24. 

1—1600 amp., 7500 v., 4 pole, Westg., B-2. 

i—1200 amp., 15000 v., 4 pole, Westg., B-2. 
Also complete stock of small sizes, 











J.L. HEMPHILL & CO., INC., Power Equipment 


New York Phone: LOngacre 5-3227 


1602 53rd ST., NORTH BERGEN, N. J 


—~-TRANSFORMERS- 
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SLIP RING MOTORS 
40 HP. 600 RPM. 3/60/440 V. General Elec. 
75 HP. 1800 RPM. 3/60/220 V. Wagner 
SYNCHRONOUS MOTORS 
55 HP. 1200 RPM. 3/60/440 V. Gen. Elec. ATI 
150 HP. 720 RPM. 3/60/220 V. Gen. Elec, ATB 
AC GENERATORS 
150 KW. 225 RPM 3/ = 2300 V. Ft. Wayne TRC 
150 KW. 600 RPM. 3/60/220 V. Gen. Elec. ATB 
200 KW. 720 RPM. 3/60/240 V. Gen. Elec. ATB 
FREQUENCY CHANGERS 
2—40 KW. 60/80 cycle 3/60/220 V. Gen. Elec, ITT 
ENGINE-GENERATORS 
42 X¥A 3/60/240 V. Gen. Elec. gen. . con. to 
60 HP. Brownell steam engine—complet 
75 KVA. 3/60/240 V. Crocker-Wheeler gen. dir, con. 
to Russell steam engine—complete 
75 KVA. 3/60/2400 V. Westinghouse gen. dir. con. 
to ideal steam engine—complete 


ROCKFORD ELECTRIC EQUIPMENT CO. 
713 South Wyman St. Rockford, Illinois 
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Your inquiries to advertisers 
will have special value .. . 


for you—the advertiser—and the publisher, 
f you mention this publication. Advertisers 
slue highlw this evidence of the publication 
1 read, Satisfied advertisers enable the pub- 
er to secure more advertisers and—tore 
ertisers mean more information on more 
lucts or better service—more vralue—to YOU. 
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KUHLMAN ELECTRIC FURNACE TRANSFORMER 


1000 KVA, 3-phase. 60 cycle 
7200—124/72/55 volts 


available for immediate shipment 
Price quoted on request. 


THE ELECTRIC SERVICE CO., 


"AMERICA’S USED TRANSFORMER CLEARING HOUSE" 


OneONS nN NESTS CA eL oR DoT eRSS Ree sasEneEEES 


COLUEDEOROOOORDEDOGEDOOONORODOOEOOOEROROEET 


October 16, 













INC. 





CINCINNATI 27, OHIO 


TANKS from Tank Cars 


Large quantity 


Since 1912 


















8,000-gallon 10,000-gallon 
Built for 60% Hydrostatie and 25% Air Tests. 
CLEANED—TESTED—PAINTED 


. ecial areas What would PORTABLE 
ou? Ask 


our Liquids save 
om Seestiies on WHOLE CARS! 
Also TANKS, Commercial, Vertical and 
Horizontal 


From 2879 to 12,500 gals. and even much larger. 


IRON & STEEL PRODUCTS, INC. 


38 years’ experience 
13438 S. Brainard Ave., Chicago 33, Illinois 


“‘ANYTHING containing IRON or STEEL’ 
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4—125 KW Motor Generator Sets, consisting of 200 
HP, 2300 volts, 3 phase, 60 cycle, alternating 
etrrent synchronous motors, direct connected to 
125 KW 250 volts direct current generators; com- 
plete with switchboards, oi! switches, etc. 


NIXON-HASSELLE COMPANY, INC. 
1300 Carter Street 
CHATTANOOGA, TENNESSEE 
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"Pov ower Equipment 
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New Jersey Phone: UNion 3-2600 











Rotary Converters—3 > gg Cy. 





AC, 
K.W. Make R.P.M. Vatts Volts 
1—1500 Whee. 720 650 11500 
1—1250 G.E. 720 250 2300 
1—1900 Whee. 900 600 2300 
2— 750 Whee. 1200 600 2300/4000 
1— 300 G.E. 1200 600 13200 

Rotary Converters—3 Ph. 25 Cy. 
2—1500 G.E. 500 225/275 6600 
1— 500 G.E. 750 225/275 6600 
M. G. Sets—3 Ph. 60 Cy. 

1—1000 G.E, 720 250 6600 
1— 500 G.E. 720 600 13200 
1—.400 G.E. 720 250 2300 


BELYEA COMPANY, INC. 


51 LS Street, Jersey City, N. J. 








Released by Utilities & Industrials 


Turbines, Generators, Steam 
and Oil Engines, Boilers, 
Motor Generators, Rotaries, 
Transformers, Motors, Com- 
pressors, etc. 

Service backed by 38 years’ experience 


BREW, WOLTMAN & CO. 


30 Church 8t., New York 
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ENGINE GENERATOR SET 


250 KVA, 240 V, 3 phase General Electric Gener- 
ator, Hewes & Phillips corliss engine, 120 RPM. 
Beit ory. exciter G.E. Type RC, 12 KW, 550 


RPM 
J. E. MERGOTT CO. 
316 Jeliff Ave. Newark, 8, N. J. 


41437) 155 
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READERS SAY 


Readers tell us they read the adver- 
tising pages as much as the edi- 
torial. And for good reason! A 
good advertisement, like a good 
editorial article, brings you useful, 
worthwhile information in the form 


you wont it. That's why it pays to 
look through the ads in Electrical 
World caretully. 
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ver-plated, giving permanent freedom from overheating 
at the joints. Buses are drilled for future extensions. Tu- 
bular or channel buses may be used for heavy currents. 
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phenolic compound provide rigid support. 
braced for short circuit currents equal to interrupting rating of } 
largest circuit breakers installed; minimum 25,000 amperes. 


®@ BOLTED JOINTS—AIl joints are made with two or four bolts 
i 


th lock washers for permanent tightness. Silver-plating 
assures low millivolt drop. Where required, spacers maintain 
sufficient clearance for adequate ventilation between bars. 


4) PRIMARY CABLES—May enter from floor or from overhead. 

able terminal connectors provided may be solder type or 
solderless clamp type, whichever purchaser prefers. Con- 
nector contact surfaces are silver-plated. 


© INSTRUMENT TRANSFORMERS—Current transformers connected 
in primary circuits as shown. Contact surfaces are silver-plated. 
Purchaser may specify make desired. Accuracy and burden 
to suit requirements. Potential transformers also available. 


SMALL WIRING—No. 14 gauge (AWG) for control and pro- 
tection circuits. Stranded, tinned, copper conductor insu- 
lated with synthetic rubber, flameproof felted asbestos and 
cotton braid. Dependable material for this essential service. 









(z) WIRING CONDUITS—Completely isolate control and signal 
circuit wires from primary conductors. Contribute an extra 
margin of safety with added security for operators and 
dependable operation of protective devices. 


() TERMINAL BLOCKS—Eliminate splicing, soldering and tap- 
ing of small wiring and practically exclude possibility of 
high resistance joints and open circuits. Marking strips 
identify each wire without time-consuming tracing. 


REMOVABLE PANELS—Completely enclose live parts; are 
readily rernoved for inspection. Flanged edges with welded 
corners make each panel stiff and free from warping. Bolts 
are attached and “‘lose-proof.”’ 


“| BUS COMPARTMENT DETAILS 


iA 


The details identified above represent standards of 

.. “i I-T-E design and construction. Such standards, 
efgas .{m however, should be noted in the light of an im- 
_""" f— portant, fundamental fact—that bus arrange- 
“™ ments in switchgear enclosures are individual 
problems; that conditions of each installation are 

the guides. How deeply and thoroughly I-T-E ex- 

amines the requirements of each job, can be gath- 

ered from a 24-page bulletin recently published, 


IN I-T-E DRAWOUT SWITCHGEAR) 


written by William Deans, Chief Engineer at 
I-T-E—‘‘Electrical Buses and Bus Structures,”’ 
Bulletin No. 4211. There have been more than 
5000 requests for this bulletin; a few copies are 
available. For a point-by-point description of 
I-T-E drawout-type switchgear assemblies, in- 
cluding bus structures and compartment details, 
we have Bulletin 4207, which we will be pleased to 
send to you. 
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The function of inhibitors 
Fim Cypha tae eta See 


The prevention of oxidation 


a Asphaltene-forming 
molecules 


O Acid-forming molecules 


+ Natural inhibitors 


+ synthetic inhibitors 


1. Certain hydrocarbons in oil must be 
removed or rendered harmless, because 
they tend to oxidize and form asphaltenes 
or acids, with resultant deposits, corrosion, 
and emulsions. Natural inhibitors present 
in the oil may retard acidity development. 


3. Most turbine oils are, therefore, a com- 
promise—some of both the asphaltene- 
formers and inhibitors are removed, but 
not all of them, and few of the acid-form- 
ers. As a consequence, some deposits and 
sludge are formed. 


2. By a high degree of refining, all asphal- 
tene-formers can be removed, but at the 
cost of also removing the natural inhibitors 
and leaving the oil without protection 
against acidity formation. 


ox 


& 
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4. In making Nonpareil Turbine Oil, we 
remove ail] asphalrene-formers, even though 
the inhibitors go out with them. We can 
do this, because we replace the natural 
inhibitors by a synthetic inhibitor which 
renders the acid-formers harmless. 


The refining process in combination with the patented inhibitor in Nonpareil explains why 
sludge is never a problem to users of Nonpareil . . . also, why acidity generally remains at 
about 0.05 (neutralization number) and is guaranteed never to exceed 0.15. 


Corrosion problem 


also solved 


@ THE LATEST Nonpareil Turbine Oil 
development is the discovery of a corro- 
sion inhibitor which prevents both types 
of corrosion found in turbines today. 
These are common rust (Fe.O,), found in 
storage tanks above the oil level or in 


STANDARD OIL 


depressions and pockets in the system 
where water accumulates, and magnetic 
iron oxide (Fe,O,), caused by water in 
suspension in the oil and found in all 
parts of the oil system. The latter forms 
dense hard crystals which are highly 


abrasive and which can clog oil lines and 
stick governors in short order. 

Nonpareil Turbine Oil has contained 
a corrosion inhibitor since 1926; and 
corrosion prevention has been under 
continuous study in our laboratories. 

Hundreds of tests were made with 
scores of products having rust-preven- 
tive properties. Some were excellent 
from an anti-rust standpoint but could 
not be used because of their poor demul- 
sibility and other properties which 
would impair the desirable qualities of 
Nonpareil. 

From these tests emerged one thor- 
oughly satisfactory product which has 
now been completely tested and incor- 
porated in Nonpareil. With this, and the 
patented oxidation inhibitor, Nonpareil 
gives complete freedom from both trou- 
blesome corrosion and deposits. 

You'll want to learn more about this 
interesting development. Send fora 
Standard Lubrication Engineer. He'll be 
glad to supply full test data and service 
records. Call any Standard Oil Company 
(Indiana) office, or write 910 S. Michi- 
gan Ave., Chicago 5, Ill. In Nebraska, 
address Standard Oil Company of Ne- 
braska at Omaha 2. 


ROP 8 8 ee EF 
TURBINE OIL 


Oil is Ammunition... Use it Wisel) 
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